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EXECUTIVE SUMMARY 1165 

On July 18, 1986, a Federal Facility Compliance Agreement (FFCA) was jointly signed by the U.S. 
Department of Energy (DOE) and U.S. Environmental Protection Agency (EPA) pertaining to 
environmental impacts associated with the Feed Material Production Center (FMPC) near Fernald, 
Ohio. The FFCA was entered into pursuant to Executive Order 12088 (43FR47707) to ensure 
compliance with existing environmental statutes and implementing such regulations as the Clean Air 
Act (CAA); the Resource Conservation and Recovery (RCRA); and the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA). In particular, the FFCA was intended to 
ensure that environmental impacts associated with past and present activities at the FMPC are 
thoroughly and adequately investigated so that remedial response actions can be formulated, assessed, 
and implemented. The 1986 FFCA was amended by a Consent Agreement under Section 120 and . 

106(a) of CERCLA (Consent Agreement) in order to achieve consistency with the operable unit 
concept and the current commitments of the Remedial InvestigationFeasibility Study (RI/FS) program 
without modifying the underlying objectives. The Consent Agreement was signed on April 9, 1990 
and became effective on June 29, 1990. 

In response to the FFCA and consistent with the modifications agreed to in April 1990, DOE is 
conducting an RI/FS pursuant to CERCLA, as amended by the Superfund Amendments and 
Reauthorization Act (SARA). The technical strategy adopted for the RI/FS i s  to issue distinct RI/FS 
reports for each of five identified operable units at the FMPC. 

This report presents the initial screening of alternatives for Operable Unit 2. This operable unit is 
composed of other non-process wastes generated at the FMPC, and contains the following waste areas: 

Sanitary Landfill 
Lime Sludge Ponds 
Southfield 
Inactive Fly Ash Disposal Area 
Active Fly Ash Pile 

The Fly Ash/Southfield areas have been grouped together because they exhibit similar physical 
characteristics, contaminant characterization, and are located adjacent to each other. 

This report is divided into Sections 1 .O through 6.0 and appendices. Section 1 .O presents the Operable 
Unit 2 background, and a summary of the extent of contamination. Section 2.0 provides a discussion 
of the preliminary remedial action objectives (RAOs) and development and screening of technologies 
and process options used to assemble the RAOs for Operable Unit 2. Section 3.0 provides a summary 
of the development of alternatives from the general response actions. Section 4.0 discusses the 
methodology used to screen the alternatives. Section 5.0 presents and summarizes the screening of 
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alternatives. Section 6.0 discusses the alternatives selected for detailed analysis. Appendix A contains 
descriptions of technologies and process options, Appendix B contains potential applicable or relevant 
and appropriate requirements ( A M s ) ,  and Appendix C contains waste characteristics. 

Remedial action objectives and general response actions are presented and discussed in Section 2.0 for 
contaminants of concern within Operable Unit 2. It should be noted that RAOs presented within this 
document are those which are currently proposed by DOE and are preliminary. The RAOs contained 
herein are under review by DOE and EPA and will be established prior to continuation of the 
Feasibility Study. Technologies and process options are then identified and screened with respect to 
technical implementability. Surviving technologies and process options are evaluated for effectiveness, 
implementability, and cost. This evaluation focuses on the process options themselves and is 
distinguished from alternative screening, which occurs after alternative development. Alternatives are 
then assembled by combining general response actions and process options chosen to represent the 
various technology types; this process is depicted on Tables ES-1 through ES-3 for the Sanitary 
Landfill, Lime Sludge Ponds, and Fly AsWSouMield areas, respectively. Section 3.0 discusses the 
alternatives in greater detail. Section 4.0 discusses the methodology used to screen alternatives. 
Section 5.0 screens the alternatives against the short- and long-term aspects of three broad criteria: 
effectiveness, implementability, and cost. However, because the intent of this evaluation is to reduce 
the number of alternatives that will undergo a more thorough and extensive analysis, alternatives are 
evaluated more generally in this phase than during the subsequent detailed analysis task. Therefore, in 
an effort to gain a sense of direction as to the decision requirements of the detailed analysis phase, 
five primary balancing factors have been established for preliminary consideration: 

Long-term effectiveness and permanence 
Reductions in toxicity, mobility, and volume through treatment 
Short-term effectiveness 
Implementability 
cost 

These factors have been considered with caution since they are dependent upon treatability studies that 
have not been completed. However, the primary balancing factors will become more prominent in the 
decision processes, which will evolve in the detailed analysis. 

The results of the screening performed in Section 5.0 are presented in Section 6.0 and are summarized 
for each waste unit group. A discussion of the No-Action Alternative (Alternative 0) is not presented; 
however, it will be carried forward into detailed analysis as a baseline for comparison. 
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A l t  1 AIL 2 

Access 
Restrictions 

0 0 

Capping 

Insitu Waste 
Stabilization 

0 0 

0 

0 

0 

0 

Thermal Waste 
Treatment 

Mechanical 
Removal 

Hydraulic 
Removal 

Waste 
Stabilization 

0 0 0 

0 

0 

0 

Segregation 

on Property 

Off Site Disposal 

Disposal 

0 0 

0 

0 

TABLE ES-1 

DEVELOPMENT OF ALTERNATIVES 
SANITARY LANDFILL 

RAL RESPOh 

All. 3 

SE ACTIONS 

Alr 4 Alt 5 Ah. 6 

Removal and 
Treatment of 
Wasteperched 
Groundwater 
Treatment and 
Off-Site 
Diswsal 

Alt. 0 
TECHNOLOGY 
TYPE NO- 

Action 
Containment 

~~ ~ 

Containment 
With Perched 
Groundwater 
Treatment 
(Wellpoint 
Extraction) 

Removal Of 
WastePerched 
Groundwater 
Treatment and 
~-ProPertY 
Disposal 

Removal Of 
WastePerched 
Groundwater 
Treatment and 
Off-Site 
Disposal 

Removal and 
Treatment of 
WastePerched 
Groundwater 
Treatment and 
~-ProPenY 
Diswsal 

I 
0 0 0 1 .  Monitoring 

Run-on/Runoff 
Control 

0 0 0 . I  I 
0 Subsurface 

Flow Control 

Perched 
Groundwater/ 
Wastewater 
Treatment 

Perched 
Groundwater/ 
Wastewater 
Treatment 

0 0 0 

Physical Waste 
Treatment 
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0 0 

0 0 

0 

0 

0 

0 

0 0 

TABLE ES-2 

0 DEVELOPMENT OF ALTERNATIVES 
LIME SLUDGE PONDS 

GENERAL RESPONSE ACTIONS 

Alt. 3 

Removal and Treatment 
of WasWerched 
Groundwater Treatment 
and On-property 
Disposal 

Alt. 1 

Containment 
With In Situ 
Stabilization 

Alt. 2 

Containment 
with In Situ 
Stabilization 
and Perched 
Groundwater 
Treatment 
(Wellpoint 
Extraction) 

0 

Alt. 4 

Removal and Treat- 
ment of Waste/ 
Perched Ground- 
water Treatment and 
Off-Site Disposal 

TECHNOLOGY 
TYPE 

Access 
Restrictions 

0 

Monitoring 

Run-on/Runoff r Control 

0 0 

0 0 0 

0 In situ 
Stabilization 

0 0 Subsurface 
Flow Control 

Perched 
Groundwater 
Wastewater 
Treatment 

Physical Waste 
Treatment 

Thermal Waste 
Treatment 

Mechanical 
Removal 

Hydraulic 
Removal 

Waste 
Stabilization 

Segregation 

I 

0 
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TABLE ES-3 

0 DEVELOPMENT OF ALTERNATIVES 
FLY ASWSOUTHFIELD AREAS 

GENERAL RESPONSE ACTIONS I 
Alt 0 Alt 1 Alt 3 

Removal Of 
Wastc/Pcrched 
Groundwater 
Tleatmmt and 
on-property 
Disposal 

Alt 2 

Containment 
With Perched 
Ground water 
T m m t  
(Wellpoint 
Ex~raction) 

TECHNOLOGY 
TYPE NO- 

Action 
Containment 

Access 
Restrictions -++- Monitoring 

Run-on/Runoff 
Control 

Capping 

In situ Waste 
Stabilization 

0 Subsurface 
Flow Control 

Perched 
Groundwater 
Wastewater 
Treatment 

Physical Waste 
Treatment 

Thermal Waste 
Treatment 

Mechanical 
Removal 

Hydraulic 
Removal 

Waste 
Stabilization 

Segregation 

On-Property 
Dimsal 

0 Off-Site Disposal 
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PI65 
SANITARY LANDFILL 
Of the removal alternatives ranked for comparison, Alternatives 5 and 6 received the highest ranking and will 
be carried forward into detailed analysis. Alternatives 1 and 2 received a lower ranking than Alternatives 5 
and 6, but will be camed forward into detailed analysis to maintain the range of alternatives retained for 
further evaluation. Alternatives 3 and 4 received the lowest rankings of the alternatives evaluated and, 
therefore, have been eliminated from further consideration. This is consistent with provisions outlined in 
CERCLA Section 121, which do not favor removal and redisposal of wastes without treatment. 

LIME SLUDGE PONDS 
The results of the screening exercise indicate no significant advantage for any of the action alternatives. 
Therefore all of the alternatives will be carried forward into detailed analysis. 

FLY ASWSOUTHFIELD AREAS 
Of the removal alternatives ranked for comparison, Alternatives 5 and 6 received the highest ranking and will 
be carried forward into detailed analysis. Although Alternatives 1 and 2 received a lower ranking than 
Alternatives 5 and 6, they will be camed forward into'detailed analysis to maintain the range of alternatives 
retained for further evaluation. Alternatives 3 and 4 received the lowest rankings of the alternatives evaluated 
and, therefore. have been eliminated from further consideration. This is consistent with provisions outlined in 
CERCLA Section 121, which do not favor removal and redisposal of wastes without treatment. 

0 
PRESENTATION OF ALTERNATIVES RECOMMENDED FOR DETAILED ANALYSIS 
Tables ES-4 and ES-5 show the alternatives that are recommended for detailed analyses as a result of initial 
screening. 

TABLE ES-4 

ALTERNATIVES RECOMMENDED FOR DETAILED ANALYSIS - 
SANITARY LANDFILL AND FLY ASWSOUTHFIELD AREAS 

Waste Unit 
Alt. Alt Alt. Alt. Alt. Alt. Alt. 
0 1 2 3 4 5 6 

sanitary Landfill X X X 
Fly AsWSouthfield Areas X X X 

X X 
X X 
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ALTERNATIVES RECOMMENDED FOR DETAILED ANALYSIS - 
LIME SLUDGE PONDS 

waste unit 
Alt 
0 

Alt 
1 

Alt 
2 

Alt 
3 

Alt 
4 

Lime Sludge Ponds X X X X X 
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1.1 BACKGROUND 
The Feed Materials Production Center (FMPC) is a contractor-operated federal facility where pure 
uranium metals were produced for the U.S. Department of Energy (DOE) between 1951 and 1989. 
The FMPC site is located on 1050 acres in a rural area of Hamilton and Butler counties approximately 
18 miles northwest of Cincinnati, Ohio. The production area is limited to an approximate 136-acre 
tract near the center of the FMPC site. The villages of Femald, New Baltimore, Ross, New Haven, 
and Shandon are all located within a few miles of the plant (Figure 1-1). 

On March 9, 1985, the U.S. Environmental Protection Agency @PA) issued a Notice of 
Noncompliance to DOE identifying EPA's major concerns over potential environmental impacts 
associated with the FMPC's past and present operations. Between April 1985 and July 1986, 
conferences were held between DOE and EPA representatives to discuss the issues and to identify the 
steps DOE proposed to take towards achieving and maintaining environmental compliance. 

On July 18, 1986, a Federal Facility Compliance Agreement (FFCA) pertaining to environmental 
impacts associated with the FMPC was signed by DOE and EPA. The FFCA was entered into 
pursuant to Executive Order 12088 (43FR47707) to ensure compliance with existing environmental 
statutes and implementing regulations such as the Clean Air Act (CAA), the Resource Conservation 
and Recovery Act (RCRA), and the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). In particular, the FFCA was intended to ensure that environmental impacts 
associated with past and present activities at the FMPC are thoroughly and adequately investigated so 
that appropriate remedial response actions can be formulated, assessed, and implemented. In response 
to the FFCA, a Remedial Investigation/Feasibility Study (FU/FS) was initiated pursuant to CERCLA, as 
amended by the Superfund Amendment and Reauthorization Act (SARA). All RIPS activities are 
being conducted in conformance with EPA's "Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA" (EPA 1988b). 

. 

0 

The 1986 FFCA was amended by a Consent Agreement under Section 120 and 106(a) of CERCLA 
(Consent Agreement) in order to achieve consistency with the operable unit concept and the current 
commitments of the RIPS program without modifying the underlying objectives. The Consent 
Agreement was signed on April 9, 1990 and became effective on June 29, 1990. 

1.2 SITE HISTORY 
The FMPC was constructed in 1951 to produce high-purity uranium metals (for use at other DOE 
facilities) in several physical forms, using various chemical and metallurgical processes. A small 
amount of thorium processing also was performed from 1954 to 1975 in the metals fabrication plant, a 
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the recovery plant, the special projects plant, and the pilot plant. Small quantities of fission products 
-(e.g., smntium-90 [Sr-gO], cesium-137 [Cs-137], and technetium-99 [Tc-99]) and transuranics may be 
present in some plant effluents and wastes as a consequence of the processing of recycled fuel 
materials. Past activities have also produced a variety of wastes including general scrap and refuse, 
sanitary waste, contaminated and noncontaminated metal scrap, waste oils, asbestos, and fly ash. The 
wastes are currently stored at the FMPC. The FMPC also serves as the thorium repository for DOE. 

The Sanitary Landfill, North and South Lime Sludge Ponds, Active Fly Ash Pile, Inactive Fly Ash 
Disposal Area, and the Southfield are the waste disposal areas that comprise Operable Unit 2. They are 
differentiated from other areas and grouped into one operable unit because each area represents a 

large-volume waste unit into which small volumes of radiological or chemical wastes may have been 
codisposed. Figure 1-2 presents the general locations of these units within the FMPC. 

1.3 PURPOSE OF RWS 
The RI/FS for the FMPC was initially designed to address the entire site and to focus on various 
environmental media that could be affected by past and present operations at the FMPC. 

The work plan prepared for the site-wide RWS provided the overall technical approach, identified a 
number of investigative areas. developed objectives for each of the specified investigations, and 
established overall objectives for the evaluation of the data that were collected during RI activities. 
The work plan included the following detailed plans to establish specific procedures to be followed for 
the completion of the RIFS for the FMPC: 

Sampling Plan 
Health and Safety Plan 
Community Relations Plan 
Data Management Plan 
Quality Assurance Project Plan 

The Sampling Plan contained objectives, sampling locations, and sampling procedures for specific 
RI/FS activities including the following: 

Radiation measurement 
Surface soils 
Groundwater 
Subsurface soils 
Surface water and sediment 
Biological resources 
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The work plan identified 27 units of the FMPC to be investigated in the RWS; several modifications 
to the list eventually increased this total to 39 units. ~n the course of the investigation it became 
apparent that, for technical and program management purposes, these 39 units needed to be categorized 
and grouped together. 

The concept of operable units was introduced into the program to allow the remedial action process to 
proceed to completion for the most well-defined or problematic units, while data collection and 
analysis continued for other operable units. 

There are five operable units: 

Operable Unit 1 - Waste Pits 1 through 6, Clearwell, and Bum Pit 
Operable Unit 2 - Other Waste Units 
Operable Unit 3 - Production Area and Suspect Areas 
Operable Unit 4 - Silos 1, 2, 3, and 4 . Operable Unit 5 - All Environmental Media 

This report presents the results of the FS screening process, the Initial Screening of Alternatives USA), 
for Operable Unit 2. As part of the screening process (explained more fully in Section 4.0), the 
estimate of volume (or amount) of waste material has been refined using information gathered during 
the field investigation. This information was also used to further refine the alternatives to distinguish- 
between the long- and short-term effects of three broad criteria: effectiveness, implementability, and 
cost. Only similar alternatives were compared in the ISA process, thereby preserving the no-action to 
more-action range of alternatives. Alternatives judged most promising will be carried into Task 13, 
the Detailed Analysis of Alternatives, which will compare the entire range of alternatives for the 
purpose of selecting a single preferred alternative. 

1.4 REPORT ORGANIZATION 
The remainder of this report is divided into Sections 2.0 through 6.0 and appendices. Section 2.0 
provides a discussion of the preliminary remedial action objectives (RAOs) and development and 
screening of technologies and process options used to assemble the alternatives for Operable Unit 2. 
Section 3.0 provides a summary of the development of alternatives from the general response actions. 
Section 4.0 discusses the methodology used to screen the alternatives. Section 5.0 presents and 
summarizes the screening of alternatives. Section 6.0 discusses the alternatives selected for detailed 
analysis. Appendix A contains descriptions of technologies and process options, Appendix B contains 
potential applicable or relevant and appropriate requirements (ARARS), and Appendix C contains 
waste unit characteristics. 

For alternative development, the Operable Unit 2 waste units are grouped as follows: the Sanitary 
Landfill, the Lime Sludge Ponds, and the Fly AsWSouthfield areas. The Sanitary Landfill and Lime 
Sludge Ponds which are dissimilar in their physical characteristics, are located in geographically 
distinct areas within the FMPC and will be considered as separate units. The Fly Ash and Southfield 
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areas are grouped together because they are located adjacent to one another on the property, and their 
wastes exhibit similar characteristics. The Southfield consists primarily of soil; fly ash is similar to 
soil in that it can be used as fill material and has similar handling characteristics. 

0 

1.5 OPERABLE UNIT 2 BACKGROUND 
The following subsections present Operable Unit 2 site descriptions and histories along with 
information from previous Operable Unit 2 investigations. The FS assumes that all waste disposal 
within any Operable Unit 2 waste disposal site will cease prior to the onset of any remediation 
activity. 

1.5.1 General Site DescriDtion 
The U.S. Atomic Energy Commission (AEC), predecessor to DOE, established the FMPC for 
processing uranium and its compounds from natural uranium ore concentrates and recycled recoverable 
residues for government needs. This integrated production complex began operations in conformance 
with AEC Orders in the early 1950’s. In 1951, National Lead Company of Ohio (now NLO Inc.) 
entered into contract with the AEC as Operations and Maintenance (O&M) Contractor. This 
contractual relationship with AEC, and eventually DOE, lasted until January 1, 1986. Westinghouse 
Materials Company of Ohio (WMCO), a wholly owned subsidiary of Westinghouse Electric 
Corporation, then assumed management responsibilities of the site operations and facilities for a 
minimum of five years. 

A variety of chemical and metallurgical processes were utilized at the FMFC for the manufacture of 
uranium products. During the manufacturing process, high quality uranium compounds were 
introduced into the FMPC processes at several points. Impure starting materials were dissolved in ’ 

nitric acid and the uranium was purified through solvent extraction to yield a solution of uranyl nitrate. 
Evaporation and heating converted the nitrate solution to uranium trioxide (UO,) powder. This 
compound was reduced with hydrogen to uranium dioxide (UOa and then converted to uranium 
tetrafluoride (UFJ by reaction with anhydrous hydrogen fluoride. Uranium metal was produced by 
reacting UF, and magnesium metal in a refractory-lined vessel. This primary uranium metal was then 
remelted with scrap uranium metal to yield a purified uranium ingot. Various uranium metalworking 
processes were also housed on the FMPC. 

From 1953 through 1955, the FMPC Refinery processed pitchblende ore from the Belgian Congo. 
Pitchblende ore contains all daughter products of the uranium decay chains and is particularly high in 
radium content. No chemical separation or purification was performed on the ore prior to amval at 
the FMPC. Beginning in 1956, the refinery feedstock consisted of uranium concentrates (yellowcake) 
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from Canada and the United States. Canadian concentrates were not processed after 1960. In the 
production of these concentrates, most of the uranium daughters had been removed. However, 
radium-226 (Ra-226) remained in the yellowcake in amounts that varied with the process. 

0 

Large quantities of liquid and wastes were generated by the various operations at the FMPC. Before 
1984, solid and slumed wastes from FMPC processes were disposed of in the on-property waste 
storage area. This m a ,  which is located west of the production facilities includes six low-level 
radioactive waste storage pits; two earthen-bermed concrete silos containing K-65 residues which are 
high-specific activity, radium-bearing residues resulting from the pitchblende refining process; one 
concrete silo containing metal oxides and one unused concrete silo; two lime sludge ponds; and a 
sanitary landfill. The waste storage area is addressed under Operable Units 1 
and 4. 

An Inactive Fly Ash Disposal Area and an Active Fly Ash Pile, addressed under Operable Unit 2, are 
located approximately 3000 feet south-southeast of the waste storage area. One pile remains active for 
the disposal of fly ash from the FMPC coal-fired boiler plant. An m a  between and adjacent to the fly 
ash areas, known as the Southfield, is believed to be the disposal site for construction debris and 
possibly other types of solid wastes from FMPC operations. The Southfield is also being addressed 
under Operable Unit 2. 

Surface water runoff from the waste storage area, fly ash piles, and other affected areas within the 
western portion of the FMPC enters Paddys Run, a tributary of the Great Miami River. Paddys Run is 
an intermittent stream that originates just north of the FMPC and flows south-southeast along the 
western edge of the site. 

There is potential for leachate from these same areas to migrate vertically through a till layer of 
varying thickness to the regionally important Great Miami Aquifer which underlies the site. This 
aquifer serves as a principal source of domestic, municipal, and industrial water throughout the region. 
A portion of the flow in Paddys Run is also known to enter this aquifer as a result of leakage through 
the stream bottom. Leakage occurs over the length of Paddys Run, beginning at a point west of the 
waste storage area and extending to the Great Miami River. 

Liquid waste effluent generated from FMPC process operations is sent to a general plant sump for 
treatment and analysis prior to release to the Great Miami River through the main effluent line. The 
main effluent line to the Great Miami River is the permitted discharge point for wastewater from the 
FMPC. The discharge is regulated by a National Pollutant Discharge Elimination System (NPDES) 
permit and DOE Orders. Compliance monitoring is performed at Manhole 175 before the effluent 
leaves the FMPC boundary. 
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Storm water runoff from the production area is collected in storm water retention basins, located on 
the south side of the production area, allowing solids to settle out before the water is analyzed and 
released to the Great Miami River through the same effluent line. If, during extreme storm events, the 
storm water retention basins overflow, storm water is discharged through the Storm Sewer Outfall 
Ditch (SSOD) to Paddys Run. 

0 

1.5.2 ODerable Unit 2 - Site DescriDtions and Histones 

1.5.2.1 Sanitary Landfill 
The FMPC Sanitary Landfill is located in the northeast corner of what is termed the waste storage 
area. The facility is organized into five individual cells, all of which are filled to capacity and no 
longer in service. 

Previous estimates (Weston 1988) of actual waste volume indicated that the landfill contained 
approximately 10,ooO cubic yards of waste. A review of historical site photos (EPA 1988b) indicates 
that activity at the Sanitary Landfill occurred as early as 1954; borehole logs (Weston 1988) indicate 
that waste material also was deposited in an area adjacent to the five landfill cells. The actual waste 
volume is now believed to be approximately 16,000 to 18,000 cubic yards. The ISA will focus on the 
five cells that have been filled with waste as well as the area adjacent to the five cells. Together they 
comprise approximately one acre of the landfill (Figure 1-3). 0 
A soil cover has been placed over the five cells and the adjacent disposal area, forming the 
topographic setting shown in Figure 1-3. Currently, sanitary wastes and general refuse are being 
collected for shipment and disposal at approved off-site locations. 

The Sanitary Landfill was used for the disposal of cafeteria waste, rubbish, and other types of wastes 
from nonproduction areas. Materials reported to have been accepted in the past include nonburnable 
and nonradioactive sanitary wastes generated on property, nonradioactive construction-related rubble, 
and double-bagged and bulk quantities of nonradioactive asbestos. Construction rubble placed in the 
landfill and the soil used to cover exposed wastes may have been contaminated with radionuclides. 
The five existing cells, when filled to capacity, were covered with soil. Use of the landfill was halted 
in early 1986. 

As part of the on-going Remedial Investigation at the FMPC, additional samples of the Sanitary 

Landfill will be taken and analyzed to determine whether the wastes exhibit toxicity characteristics as 
defined in 40CFR261. Samples will be analyzed by the Toxicity Characteristic Leachate Procedure 
(TCLP) in accordance with the regulation. 
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1165 1.5.2.2 South Lime Sludge Pond 
The South Lime Sludge Pond is an unlined pond in the southeast comer of the waste storage area, as 
depicted in Figure 1 4 ;  its approximate surface dimensions are 150 by 250 feet, and it is now 
overgrown with grass and shrubs. The depth had been previously qor ted  as 6 to 8 feet, and the 
volume had been estimated at SO00 cubic yards (DOE 1988a). Borehole log information (Weston 
1988), however, indicates the depth of the South Pond to be approximately 11.5 feet. Using this 
information, the sludge volume has been revised to be approximately 11,500 cubic yards (AS1 199Ob). 
The volume of the berm material is estimated to be 2800 cubic yards (DOE 1990). 

Spent lime sludges from FMPC water treatment plant operations (lime-alum sludges and boiler plant 
blowdown) were pumped to this pond and allowed to settle. This pond was inactive for a number of 
years, but was reactivated recently by WMCO and currently receives spent lime sludge. 

1.5.2.3 North Lime Sludge Pond 
The North Lime Sludge Pond is an unlined pond that has received spent lime sludge until recently 
(Figure 1-4). It is approximately 150 by 250 feet in size, approximately 90 percent full, and has a 
previously reported lime-sludge depth of 6 to 8 feet (DOE 1988a). This pond is partially covered with 
water (estimated to be a maximum of 150,000 gallons) that ranges from 1 to 7 feet in depth. The 
actual volume of water can vary, depending on plant operations and precipitation. 

0 
The height of the berm surrounding the North Pond is lower than the height of the South Pond, and 
the depth of lime sludge in the North Pond ranges from five to seven feet (Weston 1988). Therefore, 
the volume of lime sludge contained in the North Pond is estimated to be SO00 cubic yards 
(DOE 1990). The volume of the berm material is estimated to be 1100 cubic yards (DOE 1990). 

As with the South Pond, spent lime sludges from the FMPC water treatment plant operations (lime- 
alum sludges and boiler plant blowdown) are pumped to this pond and allowed to settle. The total 
volume of lime sludge in both ponds is estimated at 16,500 cubic yards. 

1.5.2.4. Inactive Fly Ash Dismsal Area 
This waste unit is located approximately 2000 feet southwest of the production area and is depicted in 
Figure 1-5. Based on a review of historical photos @PA 1988c) and borehole logs (Weston 1988), the 
following observations were made: 

The northem portion of the Inactive Fly Ash Disposal Area is on top of an old drainage leading 
to Paddys Run. Borehole 10 is located in the upper portion of this area and was bored to a depth 
of approximately 26 feet before reaching undisturbed soil. Approximately one foot of clay was 
found in this undisturbed interval, with sand located under the clay. 
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The west-southwest portion of the Inactive Fly Ash Disposal Area is on a slope just north of the 
running tracldfiring range. Borehole 11 is located in the southeast portion of the Inactive Fly 
Ash Disposal Area and was bored to a depth of 34 feet before reaching undisturbed soil. The 
borehole description and historical photos seem to indicate that layers of soil and fly ash were 
deposited in this area. 

Based on information provided by WMCO, 2500 to 3500 tons per year of fly ash were 
generated. Assuming a 38-year operating period and a density of 80 pounds per cubic feet (2160 
pounds per cubic yards), a total of 88,000 cubic yards of fly ash is estimated to be present in the 
Active Fly Ash Pile and Inactive Fly Ash Disposal Area. This is the quantity assumed to exist 
for Operable Unit 2; however, it is an overestimation of the actual volume because some fly ash 1 

was disposed of in the Bum Pit and Pit 3, parts of Operable Unit 1 (Weston 1988). This 
information is the most reliable and current estimate of the total volume of fly ash under the 
stated assumptions. 

Previous reports (DOE 1988a) have estimated the volume of fly ash in the Inactive Fly Ash 
Disposal Area to be approximately 50,000 cubic yards. Historical photographs indicate that 
disposal activity ceased here between 1964 and 1968. The 1988 estimate of 50,000 cubic 
yards for the Inactive Fly Ash Disposal Area is reasonable. 

Elevated levels of uranium were found during sampling activity performed in the 
Characterization Investigation Study (CIS) (Weston 1987a), so it is suspected that waste oils 
containing uranium were sprayed on the pile as a dust suppressant. Approximately 1000 kg of 
uranium is estimated to have been present in the oils used as a dust suppressant (DOE 1988b; 
Weston 1987a). 

- 

Building rubble such as concrete, gravel, asphalt, masonry, and steel rebar also reportedly was 
discarded at this site. 

1.5.2.5 Active Fly Ash Pile 
This waste unit is easily distinguishable; it is uncovered and located just east of the running 
tracWSouthfield, on the opposite side of the south construction road (Figure 1-6). The SSOD is 
located to the east of the Active Fly Ash Pile. A previous estimate of the volume of the fly ash 
deposited in the active fly ash pile is 33,000 cubic yards (DOE 1988a); however, the previously cited 
estimate of total fly ash produced at the FMPC has caused the estimated volume in this unit to be 
raised to 38,000 cubic yards. 

In current operations, as in the past, fly ash from the coal-fired boiler plant is loaded into dump trucks 
and transported to the fly ash disposal site. In the past, contaminated waste oils were sprayed onto the 
fly ash pile on a periodic basis as a means of dust control (DOE 1988b; Weston 1987a), and elevated 
levels of radiological contaminants have been found in surface samples. 
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Previous reports (DOE 1988a; DOE 1989; Weston 1987b) have not defined the volume or boundaries 
of the Southfield. Reviews of the previously mentioned historical photos and borehole logs were used 
to estimate the boundaries that were then used to estimate the volume and area. For example, aerial 
photographs from 1954 and 1957 indicate where fill activity occurred. The boundary of the Southfield 
assumed for the ISA and FS, representing a surface area of approximately 11 acres with a volume of 
125,000 cubic yards (DOE 1990), is shown in Figure 1-7. This quantity estimate is supported by 
information obtained from borehole logs (Weston 1988) and trenches excavated during the RI/FS 
sampling effort (DOE 1989). 

The Southfield was reportedly used as a burial site for construction rubble that may have contained 
low levels of radioactivity; this includes debris from the razing of the old administration building. 

1.5.3 
The objective of the field investigation is to characterize the nature and extent of contamination so that 
informed decisions can be made as to the level of risk presented by the site and the appropriate type(s) 
of remedial response. This process involves using information on source location and physical site 
data (e.g.. groundwater flow directions, overland flow patterns) to give a preliminary estimate of the 
locations of contaminants that may have migrated. 

At waste sites, the nature and extent of contamination may be of concern in five media: groundwater, 
soil, surface water, sediments, and air (fugitive dust). The following text explains contaminant 
transport mechanisms in each of the five media listed above. 

Nature and Extent of Contamination 

Rainfall at a waste site is transported in one of the following ways: 

Precipitation percolates through the waste and forms leachate, which migrates through the 
underlying substrata and eventually into an aquifer containing a source of groundwater. Some 
contaminants may not reach the groundwater and could remain in the soil. 

Rainfall remains on the surface (commonly known as runoff), travels via a surfacial route, and 
enters surface streams or rivers. Surface contamination can spread to sediments on the ground 
surface or in stream and river beds. 

Precipitation evaporates from the surface, or becomes available for uptake in vegetation. This is 
known as evapotranspiration. 

Wind is also a transport mechanism. Uncovered waste can be transported via wind deposition, with 
the waste remaining in the ground surface. 

Y Y 

1 - 15 
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The following sections discuss the current results of the field characterization program conducted as 
part of the remedial investigation. The various media discussed earlier were sampled to determine the 
nature and extent of contamination. Sampling of air was not conducted specifically for Operable Unit 
2; however, the FMPC conducts an ongoing monitoring program for air. 

0 

1.5.3.1 Sanitarv Landfii 
The Sanitary Landfill contains the highest diversity of organic and inorganic chemicals among the 
Operable Unit 2 sites. A large variety of organic compounds, including polychlorinated biphenyls 
(PCBs) (e.g., Aroclors 1242, 1248, and 1254), polynuclear aromatic hydrocarbons (e.g., 
benzo[a]pyrene and benzo[b]fluomthene), other volatile organics (e.g., 1,l ,l-trichloroethane and 
benzene), semivolatile organics (e.g., naphthalene and phenol), and common laboratory contaminants 
(e.g., acetone, methylene chloride, and di-n-butyl phthalate) were all detected in samples of waste from 
the landfill. In addition to the organic compounds, cadmium, zinc, U-234, U-235, and U-238 were 
detected in the source at concentrations above available background levels. Ranges of detected values 
of contaminants in the Sanitary Landfill waste are presented in Table C-1 of Appendix C. 

Chemicals detected above blank and background concentrations in both the source and perched 
groundwater were cadmium, U-234, and U-238. Wells 1035 and 1038 are screened in the perched 
groundwater beneath the Sanitary Landfill. Well 1035 is located north of the drainage channel that 
forms the northern boundary of the landfill. Well 1038 is located just south of the east-to-west- 
oriented rail spur that serves as the southern limit of the landfd. The concentrations of cadmium 
detected ranged from 0.007 to 0.0128 ppm. The highest concentration of cadmium was detected in 
Well 1038. U-234 and U-238 detected in the perched groundwater beneath the Sanitary Landfill 
ranged from 1.2 f 0.4 picocuries per liter @Ci/Q) to 4.6 f 0.7 pCi/Q and from 1.0 f 0.3 pCi/Q to 
3.9 f 0.6 pCi/Q, respectively. [Section 3.4.2.1 indicates an apparent southerly to southeasterly perched 
groundwater gradient beneath the Sanitary Landfill. Section 3.4.2.1 also suggests that the 
potentiometric surface of the perched groundwater intersects the base of the landfill, indicating that the 
landfill is a possible source of contamination for the perched groundwater.] 

0 

Surface water and sediment samples were taken in the drainage channel north of the Sanitary Landfill. 
Surface water sampling location ASIT-021 is located at the bottom of the drainage channel directly 
north of the landfill. The concentrations of U-234 and U-238 detected at ASIT-021 were 6.1 f 
0.9 pCi/Q and 9.7 f 1.4 pCi/Q, respectively. Bis(2-ethylhexy1)phthalate and 2-propanone were 
detected in the associated blank and in the surface water sample, indicating that the contaminants were 
probably introduced during laboratory analysis. 

As part of the Weston CIS, sediment samples were taken in the portion of the drainage channel north 
of the Sanitary Landfill. U-238 concentrations ranged from 2.90 f 1.80 pCi/g to 6.80 f 1.30 pCi/g. 0 

3s 
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Based on the U-234 and U-238 concentrations detected in surface water and sediment samples taken 
from the drainage channel, the landfill may be a minor source of surface water and sediment 
contamination through its surface water runoff from and/or seepage through the southern bank of the 
drainage channel. 

Organics detected in the Sanitary Landfill were not detected in surface water, sediment, and perched 
groundwater adjacent to and below the landfill. This suggests that these organics have been contained 
within the landfill, or bound in the surrounding glacial overburden. 

1.5.3.2 Lime Sludge Ponds 
The North and South Lime Sludge Ponds contain a similar variety of chemicals. Organic compounds 
detected in both of the sludge ponds include: phenol, acetone, bi~(2ethylhexyl)phthalate~ di-n-butyl 
phthalate, and methylene chloride. Radionuclides detected at concentrations greater than background 
levels in the lime sludge were thonum-230 (Th-230), U-234, U-235, and U-238. Ranges of detected 
values of contaminants in the Lime Sludge Ponds are presented in Table C-2 of Appendix C. 

Chemicals detected at concentrations above background levels in both the Lime Sludge Ponds and 
perched groundwater were Th-230, U-234, and U-238. U-234 and U-238 detected in the perched 
groundwater beneath the Lime Sludge Ponds ranged from 1.4 f 0.4 pCi/Q to 9.5 f 1.5 pCW and from 
1.7 f 0.5 pCi/Q to 9.7 f 1.5 pCi/Q, respectively. The highest concentrations of U-234 and U-238 
were measured in Well 1042, located southwest of the Lime Sludge Ponds. The highest concentration 
of Th-230, 1.6 f 0.6 pCi/Q, was measured in Well 1041 in the east berm of the South Pond. 

e 

Section 3.4.2.2 indicates an apparent southwesterly perched groundwater gradient beneath the Lime 
Sludge Ponds. Section 3.4.2.2 also suggests that the potentiometric surface of the perched 
groundwater intersects the base of the Lime Sludge Ponds. The perched groundwater zone beneath the 
Lime Sludge Ponds appears to extend continuously beneath the production area. The potentiometric 
surface of the perched water table appears to reside within the Lime Sludge Ponds, suggesting the 
presence of a groundwater mound. The near background levels of uranium in the sludges from 
neutralization of coal pile stonn water runoff may be a source of this uranium. 

Organics detected in the Lime Sludge Ponds were not detected in perched groundwater beneath the 
ponds. This suggests that these organics have been contained within the Lime Sludge Ponds or bound 
in the surrounding glacial overburden. 

Calcium and magnesium are primary components of lime sludge. Increased levels of calcium and 
magnesium in the perched groundwater in the vicinity of the Lime Sludge Ponds indicate release of 
these constituents from the Lime Sludge Ponds into the environment. 

39 
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1.5.3.3 Active Fly Ash Pile 
Chemical analyses of constituents in the Active Fly Ash Pile were performed for RCRA metals 
(barium and chromium), volatile organics, and radionuclides in composited and surface soil samples. 
Analyses for inorganic and PCB constituents will be performed on additional samples collected. 
Organics detected in the Active Fly Ash Pile were acetone, 2-butanone, chloroform, methylene 
chloride, and l,l,l-trichloroethane. In addition to these constituents. Pb-210, Ra-226, Th-230, U-234, 
U-235, and U-238 were detected at above background levels in the Active Fly Ash Pile. Ranges of 
detected values of contaminants in the Active Fly Ash Pile are presented in Table C-3 of Appendix C. 
Neither inorganic nor PCB analyses were performed on samples taken in the Active Fly Ash Pile. The 
concentrations of these constituents were assumed to be similar to those in the Inactive Fly Ash 
Disposal Area. The only inorganic chemicals detected at above background concentrations in the 
Inactive Fly Ash Disposal Area were cadmium and lead. Inorganic and PCB analyses will be 
performed on additional samples taken from the Active Fly Ash Pile. 

0 

Chemicals detected at concentrations above background levels in both the Active Fly Ash Pile and 
perched groundwater were U-234, U-238, and cadmium. U-234 and U-238 detected in the perched 
groundwater beneath the Active Fly Ash Pile ranged from 4.5 f 1.0 pCi/Q to 6.6 f 1.2 pCi/Q and 
from 4.0 f 1.0 pCi/Q to 6.9 f 1.1 pCi/Q, respectively. U-234 and U-238 were detected in Well 1048, 
located north of the Active Fly Ash Pile. Cadmium was detected at a concentration of 0.003 to 
0.0069 ppm in Well 1048. Elevated levels of uranium detected in the Active Fly Ash Pile indicate 
possible migration of the source contamination to the underlying perched groundwater. Possible 
transport mechanisms include surface water runoff and/or seepage through the northern slope of the 
Active Fly Ash Pile, vertically migrating through the weathered glacial overburden into the perched 
groundwater. 

0 

Chemicals detected at concentrations above background levels in both the Active Fly Ash Pile and 
adjacent surface waters were Ra-226, total uranium, and lead. Concentrations of total uranium 
measured at sampling locations ASIT-006 and ASIT-007 were 14.0 f 2.0 pg/Q and 24.0 f 4.0 pup, 
respectively. ASIT-006 and ASIT-007 are located in a drainage channel north of the Active Fly Ash 
Pile. The drainage channel empties into the SSOD. Ra-226 was detected at a concentration of 1.5 f 
0.3 pCi/Q at sampling location ASIT-005, in a drainage channel immediately west of the Active Fly 
Ash Pile. Lead was detected at a concentration of 0.036 ppm at ASIT-005. Detection of total 
uranium, Ra-226, and lead at surface water sampling locations adjacent to the Active Fly Ash Pile 
indicates probable migration of contamination from the Active Fly Ash Pile via the surface 
water media. 

Chemicals detected at concentrations above background levels in both the Active Fly Ash Pile and 
adjacent sediments were Ra-226 and total uranium. Ra-226 was detected at concentrations between e 
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0.6 f 0.1 pCi/g and 2.9 f 0.3 pCi/g. The highest concentration of Ra-226 was detected at sampling 
location ASIT-005. Total uranium was detected at concentrations between 4.5 f 1.2 pgjg and 51.8 f 
8.3 pdg. The highest concentration of total uranium was detected at sampling location ASIT-005. 
Detection of Ra-226 and total uranium at sediment sampling locations adjacent to the Active Fly Ash 
Pile indicates that the Active Fly Ash Pile is a probable source of contamination to adjacent sediments. 

1.5.3.4 Inactive Fly Ash Dismsal Area 
Comparison of both chemicals and radionuclides in the Inactive Fly Ash Disposal Area to 
concentrations detected in blanks and background samples reveals PCBs (mclors-1242, 1254, and 
1260), cadmium, lead, Pb-210, Ra-226, Ra-228, Th-230, U-234, U-235, and U-238 as chemicals of 
potential concern at the source. Ranges of detected values of contaminants in the Inactive Fly Ash 
Disposal Area are presented in Table C-4 of Appendix C. 

Chemicals detected at concentrations above background levels in both the Inactive Fly Ash Disposal 
Area and perched groundwater were cadmium, U-234, and U-238. U-234 and U-238 detected in the 
perched groundwater beneath the Inactive Fly Ash Disposal Area ranged from 3.7f 0.6 pCi/Q, to 
7.4 pCi/Q and from 2.lf to 0.4 pCi/Q to 3.6f 0.7 pCi/Q, respectively. U-234 and U-238 were 
detected in Well 1047, north of the Inactive Fly Ash Disposal Area. Cadmium was detected at a 
concentration of 0 . 0  ppm in Well 1047. 

0 
Total uranium was at a concentration of 40.0 f 6.0 pg/Q at surface water-sampling location 
ASIT-009, in a drainage channel west of the northwest section of the Inactive Fly Ash Disposal Area. 
The drainage channel empties into Paddys Run. Detection of total uranium at sampling location 
ASIT-009 indicates probable migration of contamination from the Inactive Fly Ash Disposal Area via 
the surface water media. 

Chemicals detected at concentrations above background levels in both the Inactive Fly Ash Disposal 
Area and adjacent sediments were Ra-226, Ra-228, and U-238. The maximum, measured 
concentrations of both Ra-226 and Ra-228 were 0.9 f 0.1 pCi/g at sampling location ASIT-008, 
southwest of the Inactive Fly Ash Disposal Area in an east-west oriented drainage channel that empties 
into Paddys Run. Two sediment samples taken in the drainage channel west of the Inactive Fly Ash 
Disposal Area during the Weston CIS had U-238 concentrations ranging from 4 pCi/g to 9 pCi/g. 
Total uranium concentrations measured at sampling locations ASlT-008 and ASlT-009 were 13.9 f 1.8 
pgjg and 5.4 f 1.1 pdg, respectively. Detection of uranium at sediment sampling locations adjacent 
to the Inactive Fly Ash Disposal Area indicates the Inactive Fly Ash Disposal Area is a probable 
source of contamination to adjacent sediments. 

ORDU2 Task11/~/Stctl.3/Rev. 2/04-15-91 
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PCBs (Aroclors 1242, 1254, and 1260) were detected in the source at concentrations ranging from 
5.70 parts per billionbpb) to 290.0 ppb. PcBs were not detected in perched groundwater, surface 
water, or sediments beneath and adjacent to the Inactive Fly Ash Disposal Area, indicating that the 
PCBs have been contained within the source or bound in the surrounding glacial overburden. 

1.5.3.5 Southfield 
The Southfield is a large, heterogeneous site that overlaps the Inactive Fly Ash Disposal Area. 
Chemicals and radionuclides that were detected in the Southfield at concentrations exceeding available 
background levels were PCBs (Aroclors 1242, 1254, and 1260), methylene chloride, cadmium, 
mercury, Sr-90, Pb-210, Ra-226, Ra-228, Th-228, Th-230, Th-232, U-234, U-235, and U-238. Ranges 
of detected values of contaminants in the Southfield waste are presented in Table C-5 of Appendix C. 

Chemicals detected at concentrations above background levels in both the Southfield and perched 
groundwater were cadmium, Th-228, Th-230, U-234, and U-238. Th-228 and Th-230 were detected in 
Well 1046 at concentrations of 1.1 f 0.5 pCi/Q and 1.0 f 0.5 pCi/Q, respectively. Well 1046 is 
located at the northern boundary of the Southfield. U-234 and U-238 detected in the perched 
groundwater beneath the Southfield ranged from 2.0 f 0.5 pCi/Q to 2.8 f 0.5 pCi/Q and from 1.9 f . 

0.4 pCi/Q to 2.3 f 0.5 pCi/Q, respectively. Cadmium was detected at a concentration of 0.008 ppm in 
Well 1046. Elevated levels of uranium and cadmium detected in the Southfield indicate possible 
migration of source contamination to the underlying perched groundwater via vertical transport through 
the weathered glacial overburden. 

0 

Organics (methylene chloride and Aroclors 1242, 1254, and 1260) detected in the Southfield were not 
detected in the perched groundwater beneath the Southfield. This suggests that these organics have 
been contained within the Southfield, or bound in the surrounding glacial overburden. 

a 
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4165 2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND 
PROCESS OF'TIONS 

2.1 INTRODUCTION 
This section discusses the development and screening of the technologies and process options used to 
assemble the remedial action alternatives for Operable Unit 2. The steps involved in this screening 
include: 

Development of media-specific RAOs 
Development of media-specific general response actions 
Identification and screening of remedial technologies within each general response action 
Identification and screening of process options within each technology 

2.2 REMEDIAL ACTION OBJECTIVES 
RAOs are contaminant-specific, medium-specific goals for protecting human health and the 
environment and are, therefore, an integral part of evaluating the ability of a remedial alternative to 
achieve an acceptable risk level. The "Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA" states, "objectives should be as specific as possible but not so 
specific that the range of alternatives that can be developed is unduly limited." 

RAOs are normally determined on the basis of the results of a baseline risk assessment. The 
objectives must address the contaminants of concern and the exposure routes and receptors identified. 
However, in a situation where a site is divided into operable units, the operable unit-specific RAOs 
must also be based on knowledge of the site- 
wide risks. It should be noted that RAOs presented within this document are those which are 
currently proposed by DOE and are preliminary. The RAO's contained herein are under review by 
DOE and EPA and will be established prior to the continuation of the Feasibility Study. 

It is the goal of the FMPC RI/FS to manage risk from a site-wide perspective. Since many 
preliminary remediation goals are being developed before completion of site characterization and a 
site-wide assessment, it is difficult to quantify how an individual operable unit may contribute to total 
site risk. For example, it is not known how many operable units contribute chemical "x" via exposure 
pathway "y" to receptor "z", making it difficult to apportion risk levels among operable units when 
developing RAOs. 

The interim policy for developing preliminary remediation goals is to make use o f "  . . . readily 
available ARARs . . . and other criteria, advisories or guidance," as specified in the preamble to 
40CFR300 (EPA 1990a). Where A M s  or to be considereds (TBCs) are not available, preliminary 
remediation goals will be developed based on a 1 x 10-6 risk level. Effort is underway to develop final L 43 
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remediation goals based on the results of a’ site-wide baseline risk assessment. This will ensure that 
final remediation goals account for such conaims as multiple contaminants. multiple exposure 
pathways. and multiple sources. 

When characterization of individual operable units and the site-wide risk assessment are complete, the 
risk distribution will be reevaluated, and appropriate adjustments will be made in the operable unit- 
specific remediation goals. 

2.2.1 Point of ComDliance 
For each operable unit at the FMPC, the point of compliance must be identified. The point of 
compliance is the geographical location at which the RAO must be achieved. At most hazardous 
waste sites, the point of compliance is the nearest identified receptor location for each exposure 
pathway. The final determination of the point of compliance for remedial goals will be made during 
remedy selection. 

There are two major human-exposure categories identified for Operable Unit 2: cumnt land-use 
exposures and future potential land-use exposures. The current exposure setting at the Fh4PC is based 
on the assumption of the presence of active security control measures (e.g.. fencing, restricted access, 
security measures, etc.). It is assumed that these controls will remain in place for up to 100 years. It 
is also assumed that no active security controls can be relied on for protection of human health after 

. 100 years. The point of compliance, under current exposure conditions, would be the FMPC property 
boundary. To be health pmtective in developing RAOs, the point of compliance for each medium will 
be identified. Proposed points of compliance are listed below: 

Groundwater - The point is in the aquifer immediately below the waste units. 

Soil - The point is that at which direct contact with the wastes may occur after 100 years. 
Assuming that passive control measures are implemented for the site (as part of each remedial 
alternative), this point is conservatively set at the boundary of the waste unit. 

Surface water - The point is Paddys Run where runoff from the waste units may enter the creek. 

Air - The point of maximum exposure is at the boundary of the waste unit. 

These points of compliance were developed in accordance to proposed regulations under 40cFR264, 
265, 270, and 271. No passive controls are assumed for the No-Action Alternative. However, each 
remedial alternative may include passive control measures. 

Establishing a point of complaince for perched groundwater is dependent on the type of use that is 
likely for the groundwater. Certain perched groundwater zones may or may not be considered sources 
of drinking water depending on the quality of the water, the depth of the zone, and the ability of the 
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zone to produce a sustained yield in relation to water supply demand. The preamble to the NCP 
(55FR8717, EPA 1990) accounts for these considerations as stated below: 

"Groundwater that is not an actual or potential source of drinking water may not require 
remediation to a 1 x 10 E4 to 1 x 10 E-6 [risk] level." 

"The likelihood of exposure actually occurring should be considered when deciding the 
appropriate level of remediation." 

At the FMPC, perched water zones are being located and defined with respect to depth and potential 
yield as the remedial investigation proceeds. As the FS proceeds to completion, determinations as to 
the potential use of perched groundwater will have to be made in consultation with state and federal 
environmental protection agencies. For those zones which are designated as sources of potable water, 
the point of compliance would be at and beyond the edge of the waste management area when the 
waste is left in place. 

2.2.2 Chemicals of Potential Concern 
Those chemicals of potential concern for Operable Unit 2 which are.associated with significant 
pathways to potential human receptors (i.e., those chemicals of potential concern quantitatively 
evaluated) are identified in Table 2- 1. 

2.2.3 RAOs Based on ARARs 
The development of RAOs is concurrent with the identification of ARARs. In the case of the FMPC, 
ARMS may need to be interpreted in relation to site-specific conditions to ensure sufficient health 
protection based on multiple sources and pathways. 

Chemical-specific ARARS have been identified for the control of radionuclide concentrations in air and 
groundwater and for chemical concentrations in drinking water. These chemical-specific ARARs are 
listed in Table 2-2. In the case where both a maximum contaminant level (MCL) and a proposed 
MCL (PMCL) exist for a constituent, the PMCL is used to develop the RAO. Promulgation of these 
MCLs is expected to occur in the near future. 

2.2.4 RAOs Based on Risk Criteria 
For several constituents in Operable Unit 2, no MCLs or PMCLs exist In these cases, the RAOs are 
based on available toxicity information. EPA provides guidance on using toxicity-based reference 
doses (RfDs) and cancer slope factors (CSFs) to determine acceptable intake levels of water in a 
manner similar to the method used b develop MCLs. Briefly, RAOs are estimated using the 
following steps: 

0 
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Organic Communds 

Acenapthene 
Acetone 
Anthracene 
Aroclor-1242 
Aroclor- 1248 
Aroclor- 1254 
Aroclor- 1260 
Benzene 
Benzo(a)anthracene 
Benzo(a)ppne 
Benzo(b)fluoranthene 
Benzo(ghi)pery lene 
Benz@)fluoranthene 
Bis(2ethylhexyl)phthalate 
2-butanone 
Butyl benzyl phthalate 
Carbon disulfide 
Chlordane 

Chrysene 
Chloroform 

Dibenzo(ab)anthmcene 
Dibenzofuran 
1.1 - dichloroethane 
2.4 - dimethylphenol 
di-n-butylphthalate 
di-n-octylphthalate 
Ethylbenzene 
Fluoranthene 
Fluorene 
Indeno( 1.23-cd)pyrene 
Methylene chloride 
2 - Methylnaphthalene 
2 - methylphenol 
4 - methylphenol 
Naphthalene 
N - niwsodiphenylamine 
Phenanthrene 
Phenol 

T e a  hloroethene 
Toluene 
1.1.1 - mchloroethane 
lJ.2 - uichloro - 1.2.2 - mfluoroethane 
Xylenes  rota^) 
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Inormic Analvtes 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cobalt 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Uranium 
VLUladiUm 
zinc 

Radionuclides 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 

Uranium-234 
Uranium-235 
Uranium-238 

Thorim-232 
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TABLE 2-2 

OPERABLE UNIT 2 ARARs 

5 - 
ARAR/TBC Regulation Chemical-Specific Standard 

$ Airborne Radionuclide Public Dose Applicable 40CFR61, 
Subpart H 

5 - Rn-222) 
r 
2 Radiation Dose Limits 100 mendyear To Be DOE Order 

2 
Emission < lOmrem/yr 

f 
(Except Airborne 

(All Pathways) Considered 5400.5 

Chemicals or 
Radionuclides in 
Drinking Water 

Chemicals in 
Drinking Water 

Arsenic 0.05 mg/t 
Barium 1.0 m@ 
Cedmium 0.005 mg/f 
Lead 0.05 mg/t 
Mercury 0.002 mg/t 
Selenium 0.05 mg/t 
1.1.1-Trichloroethane 0.2 mg/t 
PCBs (total) 0.0005 mg/t 
Benzene 0.005 mg/t 
Chlordane 0.002 rndt 
Ethylbenzene 0.7 mg/t 
Tetrachloroethane 0.005 mg/t 
Toluene 1.0 mg/t 
Xylenes (10~1) 10 mgR 
Radium 5 pCVt 
Beta Emissions 4mrem/yr 

Barium 2.0 mg/t 
Beryllium 0.001 mg/e 
Nickel 0.1 mg/t 
Benzo(a)anthracene O.OOO1 mg/t 
Benzo(a)pyrene 0.0002 mg/t 
Benzo(b)fluoranthene 0.0002 mg/t 
Benzo(k)fluoranthene 0.0002 mg/t 
Bis(2ethylhexyl)phthahte 0.004 mg/t 
Chrysene O.OOO2 mg/t 
Dibenzo (a.h,)anhancene O.ooo3 mg/t 
Indene( 1.2.3-cd)py~ene O.OOO4 mg/l 
Methylene chloride 0.005 mg/t 

Applicable 

To Be 
Considered 

Rule 
proposed 

40CFR141.11' 
OAC3645-8 1 - 1 1 

40CFR PUIS' 
141,142. 143 



TABLE 2-2 
(Continued) 

g 
5 c 

A R W B C  Regulation Chemical-Specific Standard 

5 Chemicals in Cadmium 0.005 me/# To Be 40CFR141. 142 and 143' 
Mercury 0.002 mgh Considered 
Selenium 0.05 mglt 

Toluene 1.0 mgll 
Xylenes (total) 10 mg/l 

ll 
Driding Water 

c Ethylbenzene 0.7 mglf 8 
; 

Chemicals in 
Surface Water 

Chemical-Specific 
(See Table 2-4) 

Y '  
OI 

'Maximum Contaminant Levels 

bProposed Maximum Contaminant Levels 

'Maximum Contaminant Level Goals 

To Be 
Considered 

40CFR13 1.21 
Quality Criteria for Water 
State of Ohio Administrative 
C&. Chapter 3745-1 
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Determination of the acceptable daily intake, or RfD, for noncarcinogens based on dose response 
data and appropriate safety factors. 0 
Determination of the acceptable risk level for carcinogens. 

Determination of the acceptable water concentration (c) based on the assumption that a 
70-kg adult drinks two liters of water per day, such that: 

[(c mg/Q)(2Q/d)ylO kg = RfD (mg/kg/d). for noncarcinogens or 
[(c mg/Q)(2 Q/d)ylO kg = (acceptable risk leveVCSF mg/kg/d), for carcinogens. 

Application of any site-specific or operable unit-specific relative source contribution factors. The 
acceptable risk'level for carcinogens as specified by the National Oil and Hazardous Suhstances 
Pollution Contingency plan (NCP) is 104 to IO4. 

2.2.5 Summary of ODerable Unit 2 RAOs 
RAOs for all relevant media associated with Operable Unit 2 are summarized in Figure 2-1. As 
shown, many of the RAOs for Operable Unit 2 are based on ARARs and TBCs. Risk-based RAOs 
had to be developed for one inorganic metal and for several organic compounds for the groundwater 
pathway. RAOs for each medium are briefly summarized in Sections 2.2.5.1 through 2.2.5.5. 

An RAO that must be applied across all media is that total cancer risk from carcinogens must fall 
within the 104 to 106 goal set forth in the NCP. This is being addressed by setting risk levels for 
individual carcinogens at the 106 "point-of-departure" risk level. The resulting cumulative risk of all 
carcinogens will fall below lo4, as suggested by the NCP. The goal for noncancer hazards is the 
allowable Hazard Index (HI) of 1.0. The HI is the ratio of the estimated intake of a noncarcinogen to 
the allowable intake or IUD. An HI greater than one indicates that an exposure may be unacceptable. 

2.2.5.1 Direct Radiation 
A goal for remediation of Operable Unit 2 is to prevent penetrating radiation doses from all pathways 
to the public from exceeding the 100-mrem annual dose limit, as specified in DOE Order 5400.5. 
This order has been identified as a TBC for Operable Unit 2. 

2.2.5.2 Air (Fugitive Dust) 
One ARAR was identified as applicable to Operable Unit 2: 40-61, subpart H, Part 102 allows for 
a 10 mrem/yr limit to the public for all airborne radionuclides except Rn-222. It should be noted that 
air does not contribute measurably to dose. 

2.2.5.3 soils 
Remedial actions related to soils surrounding Operable Unit 2 must meet the following objective: they 
must prevent direct dontact with and inhalation of soils and fugitive dusts that contain chemicals and 

O i W X J 2 - 1 2 / ~ - P I  . ~ / R c v . ~  1 5 9  I 2-7 
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MFnll IM REMEDIAL ACTION OBJECTIVE GENERAL RESPONSE ACTIO1 

1. ALL PATHWAYS P 

2. AIR 

3. SOILS 

I 1-2 

2- 1 

2-2 - 
2-3 - 
3- 1 - 
3-2 - 
3-3 - 
3-4 

For Human Health: 
Prevent current and future radiation doses from exceeding 
100 mrem/year. 

For Environmental Protection: 
Prevent current and future radiation emissions from causing 
detectable chronic effects. 

For Human Health: 
Prevent current and future above-background airborne radiation 
doses from exceeding 10 mrem/yr. 

Prevent current and future airborne chemical concentrations 
from exceeding risk levels of 10-4to lO%ancer risk 
and/or a hazard index of 1 .O. 

For Environmental Protection: 
Prevent current and future radiation emissions from 
causing detectable chronic effects. 

For Human Health: 
Prevent radionuclide doses in excess of 100 mrem/yr 
from all radionuclides and pathways. 

Prevent erosion of soil to surface waterways that would result in 
cancer risks of 10-4 to 10-9 or noncancer hazards resulting 
in a hazard index of 1 .O (Table 2-3). 

Prevent contact with Radium and Thorium to 5 pCi/g in the 
first 15cm of soil, and 15 pCi/g below. Prevent contact with 
other nuclides to concentrations resulting in doses greater 
than 100 mredyr. 

For Environmental Protection: - Prevent erosion of soil that would contribute to surface water 
concentrations of chemicals in Operable Unit 2 from reaching 

' ' 
concentrations in excess of levels reported in Table 2-4. 

No Action 
Institutional Actions 
Containment 
Collection/Treatment 
Removal/Treatrnent/Disposal 

No Action 
Institutional Actions 
Containment 
Containmenflreatment 
Removal/Treatment/Disposal 

No Action 
Institutional Actions 
Containment 
Containmentrrreatment 
RemovaVTreatmentlDisposal 

FIGURE 2-1. REMEDIAL ACTION OBJECTIVES AND ASSOCIATED GENERAL RESPONSE ACTIONS 



REMEDIAL A C TlON OBJECTIVE GENERAL RES PONS E ACTIO! MEDIUM 

4. SEDIMENTS AND 
SURFACE WATER 

sediments that would result in persons having direct contact with 
radioactive and nonradioactive constituents in excess of 1 O-4to 
1 O-%ancer risk, and noncarcinogenic constituents resulting in 
hazard indices greater than 1 .O. 

For Environmental Protection: 
Prevent releases of chemicals and radionuclides from Operable 

Institutional Actions 
Containment 
Containmen flreatment 
RemovaIflreatmentlDisposal 

4-2 

5. GROUNDWATER 

6. SOUDWASTES 

Prevent releases of radionuclides to the groundwater in excess 
of levels shown on Table 2-7. Prevent release of inorganic 
and organic chemicals to the groundwater in excess of levels 
shown in Tables 2-5 and 2-6. 

For Environmental Protection: 

No Action 
institutional Actions 
Containment 
ContainmenUlreatment 
RemovaVrreatmentlDisposal 

5-2 
i None. Biota are not exposed to chemical and radionuclide 

For Human Health: 

Prevent direct contact with waste. 

Prevent circumstances that may provoke leaching of wastes 
to groundwater. 

Prevent current and future radiation doses migrating from 
wastes from exceeding 100 mredyr. 

For Environmental Protection: 

Prevent direct contact with waste. 

No Action 
Institutional Actions 
Containment 
Containmenflreatment 
RemovflreatmentlDisposal 

FIGURE 2-1. REMEDIAL ACTION OBJECTIVES AND ASSOCIATED GENERAL RESPONSE ACTIONS (Continued) 
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radionuclides at concentrations greater than RAOs for protection of human health or the environment. 
The goals are to prevent contact with chemicals in these soils that would result in cancer risks of 104 
to lob and to prevent noncancer hazards that would be above a HI of 1.0 (Table 2-3). These 
preliminary remediation goals are based on an exposure scenario of a 16-kg child ingesting 200 mg of 
soil per day for noncarcinogens, and a 70-kg person ingesting 100 mg of soil per day for carcinogens. 
This exposure scenario is suggested by proposed 40-64, 265,270, and 271. Radionuclide 
concentrations must satisfy DOE Order 5400.5, which limits the radiation dose from all pathways for 
all radionuclides to 100 mrem/yr. 

0 

The environmental objectives of preventing contact with the soils are similar except that quantitative 
goals are based on potential contributions to a receiving water body in excess of the federal or state 
surface water quality criteria as listed in Table 2-4. 

2.2.5.4 Sediments and Surface Water 
Preliminary RAOs for surface water are presented in Table 2-4. 

2.2.5.5 Groundwater 
Of great concern is the potential for the constituents of Operable Unit 2 to leach to the underlying 
Great Miami Aquifer in the future. RAOs developed for groundwater specify that future releases 
should not exceed MCLs specified in 40CFR141 M a s .  For chemicals without M a s ,  future releases 
should not exceed risk-based cleanup levels. Specific groundwater RAOs for Operable Unit 2 are 
listed in Tables 2-5 and 2-6. 

Except for radium. which has a promulgated MCL, radionuclide RAOs were derived by dividing the 
allowable drinking water radiation dose of 4 mrem/yr (DOE Order 5400.5) by an annual drinking 
water intake (730 4) and the radiation dose conversion factor (DCF). Thus for uranium, with a dcf of 
2.69 x lo-" mrem/pCi, the resultant acceptable drinking water concentration is 20 pCi/Q. Table 2-7 
lists the resulting concentrations for al l  radionuclides associated with Operable Unit 2. These limits do 
not reflect the "sum" rule, which requires that the sum of the radiation dose from a l l  radionuclides 
(excluding Ra-226, Ra-228, and radon) must not exceed 4 mrem/yr. 

2.3 GENERAL RESPONSE ACTIONS 
General response actions are broad categories of media-specific remediation actions that will satisfy 
one or more of the RAOs. In the case of Operable Unit 2. these general response actions include no 
action, institutional action, containment with and without treatment, and removal with matment and 
disposal. Figure 2-1 shows the relationship between the RAOs and these general response actions. 

2-10 



FMPC-0212-6 FINAL 
April 18. 1991 

TABLE 2-3 

PRELIMINARY REMEDIATION COALS FOR NONRADIOACTIVE CHEMICALS IN SOILS 
OPERABLE UNIT 2 

Chemical 

Basis for 
Remedial 
Objective' 

Acceptable 
Soil 
Concentration 

&KalliCS 
Acenapthene 
Acetone 
Anthracene 
Benzo(a)anthracene' 
Benzo(a)pyrenee 
Benzo(b)fluoranthenee 
Benzo(ghi)pery lene 
Benzo@)fluoranthene' 
Bis(2ethylhexyl) 

phthalate 
2-Butanone 
Butyl benzylphthalate 
Carbon disulfide 
Chlordane 
Chloroform 

Dibenzo(a,h)anthracene' 
Cbsenee 

Dibenzofuran 
1 ,l-Dichloroethane 
2.4-Dimethylphenol 
Di-n-buty lphthalate 
Di-n-octylphthalate 
Ethylbenzene 
Fluoranthene 
Fluorene 
Indendl 23cd)pyrene' 
Methylene chloride 
2-Methylnaphthalene 
2-Methylphenol 
4-methyl phenol 
Naphthalene 
N-niwsodipheny lamine 
PCBs (total)' 
Phenanthrene 
Phenol 

Terrachoroethene 
Toluene 
1.1.1 -Tric hloroethane 

pyre= 

0.06 mg/kg/d RW 
0.1 mg/kg/d RfD 
0.3 mg/kg/d RfD 
11.5 mg/kg/d' CSF 
11.5 mg/kg/d' CSF 
11.5 mg/kg/d' CSF 

11.5 mg/kg/d' CSF 
0.014 mg/kgld' CSF 

0.05 mg/kg/d RfD 
0.2 mg/kg./d RfD 
0.1 mg/kg/d RfD 
1.3 mg/kg/d' CSF 
0.0061 mg/kg/d' CSF 
11.5 mg/kg/d' CSF 
11.5 mg/kg/d' CSF 

0.1 mg/ksd RfD 
0.02 mg/kg/d RfD 
0.1 mg/kg/d RfD 
0.02 mg/kg/d RfD 
0.1 mg/kg/d RfD 
0.04 mg/kg/d RfD 
0.04 mg/!cg/d RfD 
11.5 mg/kg/d' CSF 
0.0075 mg/kg/d' CSF 

0.004 mglkgld R f D  
0.0049 mg/kg/d' CSF 
7.7 mg/kg/d' CSF" 

0.6 mg/ksd RfD 
0.03 mg/kg/d RfD 
0.051 mg/kg/&' CSF 
0.2 mg/kg/d RfD 
0.09 mg/kg/d RfD 

4800 
8000 
24,000 
0.06 1 
0.061 
0.06 1 

0.061 
50 

4000 
16,000 
8000 
0.54 
115 
0.06 1 
0.061 

8000 
1600 
8OOO 
1600 
8000 
3200 
3200 
0.06 1 
93 

- 

- 
- 
- 
320 
143 
0.09 1 

48,OOO 
2400 
13.7 
16,000 
7200 

53 
2-1 1 
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TABLE 2-3 
(continued) 0 

Acceptable 
Bask for - Soil 
Remedial Concentration 

Chemical Objective' 

Oraanics kontinued) 
1.1 ,2-tri~hl0~1.2.2- 
triflUorOethane 

Xylenes (Total) 

3 mg/kg/d RfD 
2 mg/kg/d RfD 

240.000 . 

160.000 

Inormics 
Aluminum 
Arsenic 
Beryllium 
Barium 
Cadmium 
Cobalt 
Lead 

- 
1.75 mg/kg/&' CSF 
4.3 mg/kg/d' CSF 
0.05 rng/kg/d RfD 
0.001 mg/kg/d RfD 

0.0007 mg/kg/d' R f D  
0.1 mg/kg/d RfD 
0.0003 rng/kg/d RfD 
0.02 rng/kg/d RfD 

- 

0.4 
0.16 
4000 
80 
- 
56 

. 8000 
Mercury 
Nickel 

24 
1600 

Selenium 
Uranium 
Vanadium 
Zinc 

- 
0.003 mg/kg/d RfD 
0.007 mg/kg/d RfD 
0.2 mg/kg/d RfD 

- .  

- 
240 
560 
16,000 

a When both RfD and CSF values are available for a chemical. the lowest resulting concentration is presented here. 

&sumes for noncarcinogens that a 16-kg child ingests 200 mg/d soil; and for carcinogens, a 7@kg person ingests 
100 m u d  

Reference dose (RfD) is the estimate of a daily exposure level that is likely to be without appreciable risk. The 
chronic RfD was used (applies for time periods of seven years or longer). RfDs are from me U.S. Environmental 
Protection Agency's "Health Effects Summary Tables," Fourth Quarter, FY 1990. OE RR 9200 6-303 (904). 

Cancer slope! factor (CSF) is an estimate of probability of carcinogenicity per unit intake of a chemical over a 
lifetime. CSFs are from the U.S. Environmental Protection Agency's "Health Effects Assessment Summary 

The cancer slope factor for benzd(a)pyrene is used for all PAHs classified as "B2"carcinogens. 

Total PCBs is the sum of Aroclors 1242, 1248, 1254, and 1260. 

 table^," Fourth Quarter, FY 1990, OE RR 9200 6-303(9041. 

* Marcus, WL.: 1986, "Lead health effects in drinking water," Toxicolom and Indusmal Health, 2(4): 363407. 

54 
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SURFACE WATER QUALITY CRITERIA 8865 0 - _  
Protection of Protection of 
Aquatic Life Ohio Water Human Health 

Protection of Federal Water Quality Criteriab Federal Water 
Aquatic Life Quality Criteria' (PglQ) Quality Criteria 

Organics 
Acenaphthene 520 67 
Acetone 78,000 
Benzene 560 40 
Bis(2ethylhexylphtte) 8.4 50,000 
2-Butanone 7100 
Butylbenzylphthalate 49 
Chlordane 0.0043 0.01 . 0.46 
Chloroform 1240 79 15.7 
Di-n-butylphthalate 190 154.000 
Ethylbenzene . 62 3280 
Fluoranthene 8.9 54 
Methylene Chloride 430 - -  
2-Methylphenol 22 

Naphthalene 620 44 

PAHsd 

Phenol 2580 370 r _  

Tetrac hloroethene 940 73 8.85 
Toluene 1700 424,000 
1.1.1 -Tric hloroethane 88 1,030,000 

.- Chemical @go (PglP)' 

- 

4-Methylphenol 6.2 

N-nitrosodiphenylamine 13 16.1 
0.3 1 0.03 1 1 

X B s  (all Aroclors) 0.014 0.001 O.ooOo79 

Inoraanics 
Arsenic 48' 190 0.0175 
Beryllium 53 23e 0.1 17 
Cadmium 1.1' b 1 .4e 
Lead 3.2e 6.9e 
Mercury 0.0 12 0.2 0.146 8 

Nickel 16oe 17Oe 100 
Selenium 36 5 .O 
zinc - 1 10" i 10e 

Freshwater chronic criteria for aquatic life protection. Ref: U.S. EPA 1986, Quality Criteria for Water Office 
of Water Regulation and Standards, Washington D.C. EPA 44015-86-001 (4OCFR131.21) and 51FR43665. 

For Aquatic Life Protection, 30-day average concentrations ref: Chapter 3745-1, Ohio Administrative Code; most 
recent revision, 3/21/90. 

Water Quality Criteria for Protection of Human Health f s h  consumption only. (same ref as ['I). 
Sum of anthraube, benzo(a)anthracene, benzo(k)fluoranthene, benzo(b)fluoranthene, benzo(ghi)perylene, 
benzo(a)pyrene, chqsene, dibenzo(a,h)anthracene, fluorene, indeno( 12.3-cd)pyrene. naphthalene, phenanthrene 
and pyrene. 

e Assuming a water m e s s  of 100 mud as taco, 
' Value is for arsenic writ) 5 5  

0 ~ ~ ) ~ 2 - 1 ~ l u l ~ s a ~ - ~ 1 . 3 m ~ . m  15-91 2-13 
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TABLE 2-5 . 8965 
PRELIMINARY REMEDIATION GOALS FOR ORGANIC CHEMICALS IN GROUNDWATER 

OPERABLE UNIT 2 

Acceptable 
Basis for Water 
Remedial Concentration 

Chemical - Objective' ( m m b  

Acenapthene 

Acetone 

Anthracene 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b) fluoranthene 

Benzo(ghi)pery lene 

Benzo@)fluoranthene 

Bis(2ethylhexyl) 
phthalate 

2-Butanone 

Butyl benzylphthalate 

Carbon disulfide 

Chlordane 

Chloroform 

Chrysene 

Dibenzo(a,h)anthracene 

Dibenzofuran 

1.1-Dichloroethane 

2.4-Dimethylphenol 

Di-n-butylphthalate 

Di-nety lphthalate 

Ethylbenzene 

0.06 mg/kg/d RfD' 

0.1 mg/kg/d RfD 

0.3 mg/kg/d RfD 

0.005 mg/BMCL . . 

0.0001 mg/Q PMCL 

0.0002 mg/e PMCL 

0.0002 mg/Q PMCL 

O.OOO2 mg/Q PMCL 

0.004 mg/t PMCL 

0.05 mgkg/d RfD 

0.2 mg/kg/d RfD 

0.1 mg/kg/d RfD 

0.002 mg/Q MCL 

0.0061 mgkg/d" CSP 
0.0002 mg/Q PMCL 

0~0003 m g 4  PMCL 

- 
0.1 mg/kg/d RfD 

0.02 mg/kg/d RfD 

0.1 mgkg/d RfD 

0.02 mg/kg/d RfD ~ 

0.7 (mg/e) MCL 

2-14 

2.1 

3.5 

10.5 

0.005 

0.000 1 

0.0002 

0.0002 

0.0002 

0.004 

1.75. 

7 .O 
3.5 

0.002 
0.006 
0.0002 

0.0003 

- 
3.5 . 

0.7 

3.5 

0.7 

0.7 

56 
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TABLE 2-5 8165 
(continued) 0 

Acceptable 
Basis for Water 
Remedial Concentration 

Chemical Objective' ( m m b  

0 

Fluoranthene 

Fluorene 

Indeno(l2.3cd)pyrene 

Methylene chloride 

2-Methylnaphthalene 

2-Methylphenol 

4-methylphenol 

Naphthalene 

N-niaosodiphenylamine 

PCBs (total)' 

Phenanthrene 

Phenol 

Pyrene 

Tetrac horoethene 

Toluene 

1.1.1 -Tric hloroethane 

1.1 ,2-trichloro- 1.22- 
I l i f l U ~ t h W  

Xylenes (Total) 

0.04 mg/kg/d RfD 

0.04 rnglkgld R t D  

O.OOO4 mg/Q PMCL 

0.005 mg/e PMCL 

0.004 mg/kg/d RfD 

0.0049 mg/kg/d-' CSF 

0.0005 mg/Q MCL 

0.6 mg/kg/d RfD 

0.03 mg/kg/d R f D  

0.005mg/QMCL - 

1.0 mg/Q MCL 

0.2 mg/Q MCL 

. ' 3.0mg/kg/dRfD 

10.0 mg/Q MCL 

1.4 

1.4 

o.Oo04 

0.005 

- 

0.14. 

0.007 1 

0.0005 

21.0 

1 .o 
0.005 

' . 1.0 

. 0.2 

105 ' 
, .  

10.0 

' When both RfD and CSF values are available for a chemical, the lowest resulting concentration is presented here. 

When an MCL or PMCL is not available, risk-based concentration is based on the assumption that a 70-kg adult 
consumes 2-P of water per day. 

Reference dose (RfD) is the estimate of a daily exposure level that is likely to be without appreciable risk. The 
chronic RED was used (applies for time periods of seven years or longer). RfDs are from the U.S. Environmental 
Protection Agency's"Health Effects Summary Tables," Fourth Quarter, FY 1990. OE RR 9200 6-303(904). 

Cancer slope factor (CSF) is an estimate of probability of carcinogenicity per unit intake of a chemical over a 
lifetime. CSFs are from the U.S. Environmental htection Agency's "Health Effects Summary Tables," Fourth 
Quarter, F Y  1990, OE RR 9200 6-303(904). 

. 

I 

e Total PCBs is the sum of Aroclors 1242, 1248, 1254 and 1260. 

0 c 

I 

. I 0~U2-1?/ulsac2-P1.31Rc~.zIw.15~91 2-15 
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1165 
TABLE 2-6 

GROUNDWATER REMEDIAL ACTION OBJECTIVES 
FOR INORGANIC CHEMICALS 

OPERABLE UNIT 2 

Chemical 

. .  

Basis for 
Remedial 
Objective 

Acceptable 
Water 
Concentration' 
(mglP) 

Aluminum 
Arsenic 
Beryllium 
Barium 
Cadmium 
Cobalt . 

Lead 
Manganese 
Mercury - 
Nickel 
Selenium 
Uranium 
Vanadium 
Zinc 

0.05 mg/Q MCL 0.05 
0.001 mg/QPMCL 0.001 
2.0 mg/Q PMCL 2.0 
0.005 mg/Q MCL 0.005 

0.05 mg/Q MCL 0.05 
0.1 mg/kg/d RfDb 3.5 
0.002 mg/Q MCL 0.002 
0.1 mg/Q PMCL 0.1 

0.003 mg/kg/d RfD 0.1 
0.05 mg/Q MCL 0.05 

0.007 mg/kg/d IUD 0.24 
0.2 mg/kg/d RfD 7.0 

. .  

When an MCL or PMCL is not available, risk-based concentration is based on the assumption that a 
70-kg adult consumes 24 of water per day. 

Reference dose (RfD) is the estimate of a daily exposure level that is likely to be without appreciable risk. The 
chronic RfD was used (applies for time periods of seven years or longer). IUDs are from the U.S. Environmental 
Protection Agency's"Health Effects Summary Tables," Fourth Quarter, FY 1990, 

~ 

OE RR 9200 6-303(904). 

0 
2-16 
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TABLE 2-7 P i 6 5  
GROWWATER REMEDIAL ACTION OBJECTIVES FOR RADIONUCLIDES 

OPERABLE UNIT 2 

Drinking Water 
Concentration 
Corresponding 
to 4 mmn/yr 

Constituents (PCi/O 

Uranium-234 19 

Uranium-235 

Uranium-238 

Thorium-228 

Thorium-230 

Thorium-232 

Radium-226 and Radium-228 

21 

21 

14 

10 

2 

5a 

0 Strontium-90 

* Values listed =.the Maximum Contaminant 
4OCFR141. 

38.6 

Levels (MCLs) for Radium-226 plus Radium-228 combined as defined in 

2-17 
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Ill65 
2.3.1 No Action 
The no-action general response action is required for consideration by the NCP and will be carried 
through as an alternative. The No-Action Alternative would provide no remediation and would simply 
leave the Operable Unit 2 wastes in their present state. It would include the installation of long-term 
monitoring equipment. The No-Action Alternative provides a baseline against which the other 
alternatives can be compared. 

2.3.2 Institutional Actions 
Institutional actions refer to actions taken by the responsible authorities to minimize the potential for 
dangers to human health and the environment as a result of any ongoing activities. Examples of 
institutional actions would include monitoring and access control. 

2.3.3 Containment 
Containment refers to the prevention of any uncontrolled leakage of waste materials and/or gases by 
proper in situ isolation of the waste. Isolation techniques in this category include run-on/runoff 
control, and capping. Waste stabilization technologies are included when applicable to a particular 
waste. Several waste stabilization technologies are available for this purpose. 

2.3.4 Containment With Treatment 
Contaiiunent with treatment is similar to the containment general response action as mentioned above, 
with the exception that an in situ treatment technology has been added. The objective of the in situ 
treatment technologies would be to reduce the toxicity, mobility, or volume of waste present in and 
around the waste units of Operable Unit 2. In situ treatment technologies (chemical and/or physical) 
have been included for the Lime Sludge Ponds and perched groundwater. A treatment action 
combined with containment would further reduce the potential for a release from the facility. 

2.3.5 Removal, Treatment, and Diswsal 
This general response action considers treatment of the waste after removal from its present location. 
Treatment technologies and process options have been included for the Sanitary Landfill, the Lime 
Sludge Ponds, Fly AsWSouMield areas, and for contaminated perched groundwater. After the 
treatment process, the waste would be disposed of in either on-property or off-site disposal facilities. 

2.4 

- 

- 

IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND PROCESS OPI'IONS 

The following section contains a summary of remedial technologies and process options identified and 
screened for Operable Unit 2. Before the identification and screening of technologies and process 
options can be accomplished, it is necessary to identify the volumes or areas of media to which 
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8165 response actions might be applied. The characteristics, volumes, and areas of the waste units in 
Operable Unit 2 are included in Appendix C. 

For each media (Le., direct radiation,'air [fugitive dust], soils, sediments and surface water, 
groundwater, and wastes), potentially feasible remedial technologies and process options have been 
identified for each of the relevant response actions. Media have been grouped together as follows: . 
direct radiation/air (fugitive dust); soils/sediments/wastes; and surface water/groundwater. Technologies 
applicable for removal of organic compounds in the Sanitary Landfill, for instance, are applicable also 
for removal of organic compounds in soils. Technologies applicable for removal of uranium in surface 
water are applicable also for groundwater. These technologies were compiled by utilizing technologies 
described in various EPA documents as well as other applicable references. Each of these 
technologies and process options underwent an initial screening for technical feasibility. The goal of 
the screening process is to reduce the original number of possible technologies to a smaller and more 
workable number of individual technologies that are considered applicable or appropriate for the 
various media. In this step, both process options and entire technology types could be eliminated 
based on technical implementability. Information regarding site characterization, contaminant types, - 
and contaminant concentrations can be used to eliminate technologies and process options that are 
either not applicable or cannot be implemented effectively at the site. Figures in this section document 
the results of the technology screening process for Operable Unit 2. Following is a list of technologies 
applicable to Operable Unit 2. 

. 

c 

Monitoring 
Access Control 
Run-on/Runoff Control 
Capping 
In situ Stabilization 
Perched Groundwater Removal 
Subsurface Containment 
Perched GroundwaterWastewater Treatment 
Mechanical Removal 

Hydraulic Removal 
Waste Stabilization 
On-Property Disposal 
Off-Site Disposal 
Physical Treatment 
Thermal Treatment 
Biological Treatment 
Volume Reduction 
Segregation 

Rationale for the elimination of certain technology types for Operable Unit 2 wastes are presented in 
the following sections. 

. 2.4.1 Sanitary Landfill 

2.4.1.1 Groundwater/ Surface Water Media 
The general response actions that are applicable for perched groundwater/surface water include no 
action, institutional actions, control/containment, removal, treatment, and discharge. A summary of the 
screening process for the groundwater medium is presented in Figure 2-2. The following sections 
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provide a discussion of this screening process. Process options that are considered to be implementable 
at the site are further evaluated in Section 2.5. 

, 

No Action 
The no-action response was retained for consideration during the development and analysis of 
alternatives as required by the NCP. The no-action response does not provide additional remediation 
or security activities at the site to further minimize risk to public health or the environment, but could 
include environmental monitoring. This no-action response will be further evaluated as a baseline for 
comparison with other remedial alternatives developed for this operable unit. 

Institutional Actions 
The institutional actions screened for the groundwater medium include monitoring and use of access 
control. Both of these actions are applicable for perched groundwater and both are retained for further 
evaluation. 

. 
The access control technology includes the following process options: 

Physical barriers such as fencing, security, limited road access 
Administrative controls such as restricted access and posted signs 

Process options for monitoring technology include: 

Wellpoint monitoring, which involves the installation of wells for monitoring groundwater 
Leachate monitoring, which involves the installation of leachate collection and detection systems 

1 -  

1. 

Wellpoint monitoring is applicable to both containment technologies such as capping and removal/ 
disposal technologies; leachate monitoring is applicable only to removal and disposal technologies, 
because leachate collection/detection systems are included in on- or off-site disposal facilities. A 
leachate collection system cannot be retrofitted to existing disposal sites in Operable Unit 2. 

Containment 
The waste containment measures screened for the groundwater medium include, primarily, physical 
measures that restrict contaminant migration and minimize potential impacts on receptors. The control 
and contaminant technologies evaluated include run-on/runoff control and capping and both are 
retained for further consideration. These ancillary process options are not camed through the 
evaluation of process options and the assembly of alternatives, but may be included during the detailed 
analysis of alternatives as necessary for the complete conceptualization, costing, and evaluation of a 
groundwater treatment system. Surface water control can be used to direct the flow of surface wateis, 
and it reduces or eliminates the erosion and off-property transpon of soils that have been 
contaminated. This technology includes the use of sedimentation basins, diversion and collection 
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systems, grading, and site revegetation. Sedimentation basins allow for temporary storage of runoff to 
allow for settling. The diversion/collection systems are surface-water-routing controls-grading 
modifies the topography for routing control, and revegetation provides surface stability. These process 
options are applicable to Operable Unit 2 because they are effective both in controlling surface water 
contact with wastes and in reducing water infiltration through waste, via a surface pathway. 

Run-on/runoff c o m l  process options include: 

Sedimentation basin for the temporary storage of runoff to allow settling 
Surface-water-routing controls for diversion and/or collection 
Grading the topography for route control 
Vegetative cover to provide surface stability 

Capping process options include: 

Multimedia cap that combines materials to form various layers 
Single layer caps that add concrete, asphalt, soil, or chemical sealants to soil 

Removal 
The process options scmned for groundwater removal are wellpoint systems or interceptor trenches. 
The interceptor trenches would require a pumping well to extract collected water from a sump. Slurry 
walls or grout curtains can be used in combination with extraction wells to better control 
groundwater flow. Groundwater extraction process options include: 

Slurry walls 
Interceptor trenches 
Wellpoint systems I 

’ Grout curtains 
Sheet piles 

Sheet piles are more difficult to implement than the slurry wall. Sheet piling is subject to leakage 
between joints &d is. therefore, eliminated from- further consideration. 

Collected suiface water can be removed from sedimentation basins by pumping it to a treaunent 
- facility. 

The removal technologies described above are combined with the treatment technologies described 
below’and the containment technologies in Figure 2-2 to form a containmentltreatment response action. 

Treatment 
The treatment response action includes the technologies of biological, physical, physicochemical, 
chemical, and in situ processes that reduce the volume, toxicity, or mobility of a contaminant by 0 
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altering its physical or chemical properties. Concentrations of uranium in the perched groundwater 
zone underlying the Sanitary Landfill were discussed in Section 1.5.3.1 and are below the proposed 
concentration value of 20 pCi/Q, which has been approved by €PA only for removal actions at 
the FMPC. 

The highest concentration of U-234 is 4.6 f 0.7 pCi/P (Well 1035). which is below the drinking water 
concentration corresponding to 4 mrem/yr (19 pCi/P). The highest concentration of U-238 is 3.9 f 
0.6 pCi/Q, which is below the proposed drinking water concentration standard (21 pCi/Q for U-238). 

It would seem then, that uranium removal would not be required for perched groundwater underneath 
the Sanitary Landfill; however, since the action levels are only proposed action levels at this time, the 
possibility does exist that final action levels could be lower. Consequently, this technology is retained 
for further consideration. 

A majority of the technologies and process options considered in the initial screening, while they may 
be effective for treatment of organics, are ineffective for removing uranium from the groundwater. 
Since uranium is the most prevalent contaminant in the perched groundwater, only technologies 
applicable for uranium removal will be used in the initial development and screening of alternatives. 
Aerobic and anaerobic biological treatment processes, solvent extraction, and electrodialysis are 
ineffective for removing inorganic compounds, particularly chemical elements such as uranium. The 
processes of chemical oxidation and reduction are also ineffective for treating uranium. Other 
treatment processes that are ineffective for the removal of uranium contamination include solvent 
extraction, freeze crystallization, and electrodialysis. All of these technologies and process options 
have been eliminated at this phase of the study. The process of distillation, however, is potentially 
applicable and is, therefore, retained for further consideration. 

The potentially applicable process options retained for uranium removal include biosorbant, adsorption, 
precipitation, coagulationtpolymerization, reverse osmosis, advanced membrane filtration. and ion 
exchange. Additionally, several treatment processes were found to be potentially applicable as 
ancillary pre- or post-treatment processes. These include dual media filtration, belt filter press, drum 
filter, sedimentation, biodeniuification, and neutralization. It should be noted that revese osmosis and 
polymerization are recognized as innovative technologies. 

Discharge 
Discharge refers to the release of treated or untreated groundwater/surface water to either a surface 

I 

water body via a permitted outfall or to the subsurface environment via deepwell injection. The 
options of discharge to the Great Miami River via an existing or new pipeline have k e n  retained for 
consideration, as well as the use of pumping wells for reinjection of treated water back into the 

, 

d 75 
OWU2-1 % ~ - P ~ . ~ / R c v . ~ W  1s-91 2-34 



0 

0 

0 

. .  

FMPC-0212-6 FINAL 
April 18, 1991 

1165 
aquifer. Each is considered potentially applicable for groundwater discharge. These ancillary process 
options are not canied through the evaluation of process options and the assembly of alternatives; but 
they may be included during the detailed analysis of alternatives as necessary for the complete 
conceptualization, costing, and evaluation of a groundwater treatment system. The discharge of treated 
groundwater to Paddys Run represents a variation of discharge technology and will not be 
independently evaluated. 

Summarv of Technologv Screening For Groundwater/ Surface Water 
The previous sections provided a discussion of the rationale for elimination of numerous technologies 
and process optiok inapplicable for remediation of Operable Unit 2 perched groundwater and surface 
water. The technologies and related process options that have been retained for further evaluation and 
subsequent development of remedial action alternatives are presented in Figure 2-2. The general 
technologies retained for groundwater/surface water media include monitoring, use/access conmls, 
capping, run-on/runoff control, groundwater extraction, physicochemical and chemical treatment 
processes. The no-action response has also been retained and will be considered as a baseline 
throughout the FS process. 

2.4.1.2 Soils/Sediments/and Wastes Media 
This section includes a discussion of the initial screening of technologies and process options 
considered potentially applicable for remediation of site soils, sediments, and wastes in the Sanitary 
Landfill. This remediation includes the solids as well as contaminated soil that may be under the 
Sanitary Landfii. Summaries of each process for both soils, sediments and wastes are presented in 
Figure 2-2 and are jointly discussed in the following sections. 

No Action 
The no-action response is applicable to soils, sediments, and wastes media as required by the NCP. 
The no-action llesponse does not provide additional remediation, monitoring, or security activities at 
the site to further minimize'risk to public health or the environment. The NCP requires that the no- 
action response be canied through the detailed analysis of alternatives. so it will not be eliminated at 
this stage. The no-action response will be further evaluated as a baseline for comparison with other 
remedial action alternatives developed for the soils, sediments and surface water, and wastes. 

, 

. -  

Institutional Actions 
The institutional actions discussed in Section 2.4.1.1 are applicable also to this media, and axe retained 
for further consideration. 
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Containment 
The containment response is applicable for soils, sediments, and wastes. Major control and 
containment remedial technologies evaluated for these media include capping and surface water run- 
on/runoff control systems. These technologies are described in Section 2.4.1.1. Capping and run- 
on/woff control technologies are retained for further consideration. 

Removal 
Removal of contaminated material would prevent migration of contaminants toward potential receptors. 
This could be accomplished using mechanical excavation equipment, due to the consistency of the 
waste in the Sanitary Landfill. 

-I 

Mechanical excavation involves the use of common construction equipment, such as backhoe or 
bulldozer. to remove the soil or sediments. These methods are viable for soils, wastes. and sediments 
not in contact with surface waters, and are retained for further consideration. The mechanical removal 
technology involves the following process options: 

Loader/dozer, which includes wheel- or tractor-mounted excavation vehicles 
Crane with clamshell system, which uses tractor-,' wheel-, or skid-mounted hoisting system 
Backhoe, tractor- or wheel-mounted 
Dragline system excavating bucket pulled across the waste 

- 0  

Hydraulic removal is not retained as a viable means of removing Sanitary Landfill wastes, since these 
wastes have a low percentage of liquids. 

Segregation 
This technology is applicable to soils, sediments, and wastes. Segregation technology provides the 
following four means of segregating the wastes upon removal: 

Compatibility testing determines the hazardous and radioactive characteristics of the wastes 
Manual sorting separates nonfemus materials from the wastes 
Magnetic sorting removes ferrous materials 
Screeninghizing screens debris and large particles from the wastes 

This technology is viable for the Sanitary Landfill and is retained for further consideration. 

In Situ Treatment 
In situ treatment technologies for soil, sediment, and wastes include waste tfeatment and stabilization. 
The process options for in situ waste treatment include in situ vacuum extraction, and in situ biological 
matment. In situ vacuum extraction is suitable for the remediation of organics, but the detection of 
organics in the Sanitary Landfill is sporadic. Therefore, this treatment method is being deleted from 
further consideration. The in situ biological treatment biodegrades chlorinated and nonchlorinated 0 
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organic contaminants. but a consistent fluid flow from the recharge wells to the extraction wells would 
be difficult to develop due to the,heterogeneity of Sanitary Landfill wastes. Therefore. biological 
treatment is being deleted from further consideration and in situ waste treatment for the Sanitary 
Landfill is not being considered. 

Process options for in situ stabilization include in situ vitrification, shallow soil mixing (SSM), grout 
injection, surcharging, and dynamic compaction. In situ vitrification involves passing a high current of 
electricity through the contaminated media. The generated heat drives off volatile organic compounds 
and solidifies the soil-into a glassy, solid matrix that is then resistant to deterioration from weathering 
or leaching. Although this technology removes organics, it is not applicable for the Sanitary Landfill, 
which contains heterogeneous wastes consisting of rubbish, cafeteria waste placed in plastic bags, 
ordinary sanitary waste, and other wastes-all of which would make this technology difficult to 
properly implement. An additional drawback is that in situ vitrification has the potential to create 
fires, due to the extreme heat generated. 

Grout injection'and SSM are similar process options that can solidify sludges, soils. and wastes that 
are physically homogeneous. Since the Sanitary Landfill is heterogeneous, these process options are 
not applicable, either. 

Surcharging and dynamic compaction are also similar process options. The Weston Geotechnical 
Report (Weston 1988) indicated that settlement from a cap placed on the landfill would be minimal 
and would not affect the integrity of a cap. These process options are not effective, in that significant 
volume reduction cannot be achieved due to the waste form. 

Ex situ Treatment 
The treatment technologies for soils, sediment, and wastes include ex situ physical, thermal, and 
biological treatment and stabilization. 

The ex situ physical treatment process of soil washing was evaluated. Soil washing involvesthe 
extraction of organic and inorganic compounds from excavated soils or sediments by leaching. Soil 
washing may be viable for the removal of soluble uranium compounds and is retained for further 
evaluation. 

' 

- 

Thermal treatment is a process in which molecular bonding of organic or inorganic compounds is 
altered through thermal decomposition and oxidation. The end products of this p k s s  typically 
include c a h n  dioxide, elemental carbon, ionized hiogen, phosphorous, sulfur, and other inorganics- 
depending on the original composition of the waste materials. The following process options were 
evaluated for on-site thermal treatment: 

I 
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Incineration (rotary kiln, multiple hearth, fluidized bed) 
ThemalDesorption 

0 

0 

0 

The Sanitary Landfill does not contain high concentrations of uranium throughout the waste, but does 
contain a high diversity of organic contaminants. Both of the thermal treatment process options 
remove organic contaminants; therefore, both are retained for further consideration. It should be noted 
that thermal desorption is recognized as an innovative technology. 

Volume reduction is a process in which the removed waste (construction debris, wallboard. etc.) is 
physically deformed by tearing or compacting it for handling purposes. The process options 
considered for volume reduction were: 

I 

Compacting 
Shredding 

Volume reduction is considered to be an ancillary technology and the associated process options were 
not camed through the evaluation of process options and assembly of alternatives. but will be included 
in the detailed analysis of alternatives for the complete conceptual, costing, and evaluation of the 
alternatives. 

Biological treatment is a process which uses microbes to remove and degrade organic matter from the 
wastes. The following process options were evaluated for biological treatment: 

Biological detoxification 
Permeable treatment 

Both process options destroy organic contaminants, and both will be retained for further consideration. 

Residuals left over from thermal treatment would contain radionuclides. Therefore, the ex situ waste 
stabilization technology is applicable to treat these residuals. Ex situ waste stabilization could consist 
of blending a fly ash and portland cement mixture (cement-based solidification) with the residuals 
from thermal treatment to form a solidified product. This process option is retained for further 
consideration, and is depicted on Figure 2-2 (removal/treatmenr/disposal General Response Action). 

Other process options evaluated for consideration include thermoplastic encapsulation, vitrification, and 
asphalt solidification. Thermoplastic encapsulation involves mixing the waste with polymers to form a 
rigid solid. Vitrification is a process which involves mixing the waste with molten glass at a high 
temperature; the mixture is then cooled to form a solid matrix. Asphalt solidification involves mixing 
the waste with asphalt and then cooling the mixture to form a solidified product. These process 
options are viable for the Sanitary Landfill and retained for further consideration. 

79 
omu2-1 aulsea2-~w~~.u)4-15-9i 2-38 

., 



FMPC-0212-6 FINAL 
April 18. 1991 

11865 
on-pro Diswsal 
Disposr2hnologies include physical measures (other than in situ) that will provide a permanent pre- 
engineered environment to resvict movement or migration and thus minimize potential impacts on a 
receptor. For this screening process, an on-property landfill engineered disposal facility (EDF) is 
being designed to meet established federal and state regulations. On-property disposal of contaminated 
soils and sediments is considered applicable and has been retained for further consideration. 

I 

The on-property disposal technology includes’ the following process options: 

. EDF, which consists of mounding over waste that has been placed over a stable structural pad 
(the EDF will have a multilayer-type closure cap with leachate collectiorVdetection systems 
placed beneath the waste) 
Abovegrade vault, which is a reinforced vault-like concrete structure built above ground level 
Belowgrade vault, which is a reinforced concrete, engineered facility built below ground level 
Temporary on-property storage, which is necessary to provide a buffer for delivery to on- or off- 
property disposal sites 
Lined/unlined pits or trenches, which are simple, nonstructural disposal units 

~ 

See Appendix A for more details concerning the on-property disposal process options. 

LinWunlined pits or trenching will not be considered further. Because of their potential to allow 
contaminant migration, they are unsuitable for permanent remediation. 

In accordance with current EPA guidance, ARARs are to be progressively developed and applied on a 
site-specific basis as the RI/FS proceeds. Potential ARARs for the EDF fall within the following EPA 
recommended classifications: 

0 
0 

’ ARARsi 
Safe Drinking Water Act - 4OCFR141-149 
Resource Conservation Recovery Act - 4OCFR260-279 
Federal Water Pollution Control Act - 4OCFR104-140 
Fish and Wildlife Coordination Act - 40CFR6.302 . Clean Air Act - 40CFR61, Subparts H and Q 
EPA Regulations for Health and Environmental Protection Standard for Uranium and Thorium 
Mill Tailings - 40CFR192 
NRC Regulations for Standards for Protection against Radiation - lOCFR20 . 
Licensing Requirements for Land Disposal of Radioactive, Waste - 1-61 
FloodplairdWetlands Environmental Review Requirements - lOCFR 1022 

Ohio ARARs 

~ Water Well Installation - OAC3745-9 
Water Quality Standards - OAC3745-1 

Air Pollution Control - OAC3745-15, OAC3745- 17 
Solid and Hazardous Waste Disposal Law - OAC 3745-27 through 70 0 

,. 
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Drinking Water Rules - OAC3745-81-01 through 55 
Ohio Water Pollution Control Law - ORC 61 11 

Because ARARs may not exist or be sufficient to protect human health and the environment at a 
CERCLA site, it is necessary to evaluate nonlegally binding or promulgated criteria, advisories, 
guidance, or policies for protective cleanup levels when determining the remedy design. The 
following are Federal and DOE orders to be considered in the design of the EDF: 

- TBCs 
DOE Order for Radiation Protection of the public and the Environment - 5400.5 
DOE Order for Radioactive Waste Management - 5400.2A 
DOE Plan for Implementing EPA Standards for UMTRA Sites - UMTRA-DOWAL-163 
OOE Technical Approach Document Revision I1 - UMTRA-DOWAL-050425.0002 
DOE Remedial Action Planning and Disposal Cell Design - UMTRA-DOWAL-4000503 
DOE Project Surveillance and Maintenance Plan - UMTRA-DOE/AL-350124 
EPA Health Effect Assessment Guidance - "Health Effects Assessment Summary Tables 
(HEAST)" and/or "Integrated Risk Information System" 
National Primary Drinking Water Standards - 40CFR141.50 through 141.51 
Floodplain Management - Executive Order 11988 
Protection of Wetlands - Executive Order 11990 

A brief discussion of each of the ARARs and TBCs is included in Appendix B. 

Off-Site Diwsal  
Off-site disposal technologies are considered to be practiced at existing facilities that are approved by 
the appropriate federal and state regulatory agencies suchas €PA. For this screening process, an off- 
site landfill has been defined as a pre-engineered disposal 'area that meets the applicable regulations. 
,Off-site disposal of contminated soils and sediments will be retained for further consideration. Off- 
site disposal will involve transportation of the waste by truck or rail. Both transportation options are 

L - 

retained for further consideration. 

Summary of Technologv Screening for Soils, Sediments, and Wastes 
Based on the rationale presented in the previous sections, numerous technologies and process options 
were judged not to be applicable'to uranium or other site-specific conditions, so they have been 
deleted from further consideration. Figure 2-2 presents the technologies and related process options 
that have been retained for further evaluation and for subsequent development of remedial action 
alternatives for soils, sediments, and wastes. The retained technologies for soils, sediments, and wastes 
include accesduse restrictions, capping, removal. treatment, and landfilling. The no-action response 
has also been retained for each media and will be considered as a remedial action alternative in the 
next phase of the FS. 
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2.4.1.3 Direct RadiatiodAir (Fugitive Dust) Media 
Thissection includes a discussion of the initial screening of technologies and process options 
considered potentially applicable for direct radiatiodair (fugitive dust) emissions. Summaries of 
technologies and process options are presented in Figure 2-2 and are jointly discussed in the following 
sections. 

No Action 
The no-action response is applicable to direct radiatiodair (fugitive dust) as required by the NCP. The 
no-action qxmse  for direct radiatiodair is the s h e  as for the other media discussed. 

.. 

Institutional Actions 
The general response action includes access/use restrictions for direct radiation/air (fugitive dust). The 
access/use restriction response includes physical barriers and administrative controls for minimizing 
access to and use of the areas of concern. 

Containment 
The containment response is applicable for air (fugitive dust). Major control and containment &medial 
technologies evaluated for this media include capping and containment structures. Capping involves 
the installation of a barrier over the surface of the contaminated area. Capping is designed to alleviate 
or eliminate possible direct and indirect exposures to the contaminants via inhalation, ingestion, or 
dermal contact. Capping is also effective in reducing exposure to direct radiation. Capping techniques 
considered for evaluation include single-layer and multilayer caps. 

Removal 
Since removal technology would provide for dust control measures, the technologies required for 

identical to those for soils/sediments/wastes media, and are discussed in Section 2.4.1.2. 

Treatment 
The treatment technologies applicable for air (fugitive dust) include those required for the treatment of 
soils, sediments, and wastes. These treatment technologies would prevent airborne concentrations of 
chemicals or radiation doses from exceeding the acceptable risk levels. The treatment technologies 
include ex situ physical, thermal, and biological treatment. 

On-ProDertv DisDosal 
On-property disposal technologies and process options are the same as those for soil media. 

, 

I removal of the waste would apply to direct radiatiodair (fugitive dust). These technologies are 
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Off-Site Dimsal 
Off-site disposal technologies and process options for air (fugitive dust) are the same as those 
presented for soil media. 

Summarv of Technolow Screening for Air (Fugitive Dust1 
The Sanitary Landfill, based on the waste characterization, contains a high diversity of organic 
contaminants throughout its wastes. Therefore, those technologies and process options applicable to 
destruction or removal of organics have been retained for further consideration. Figure 2-2 presents 
the technologies and related process options that were screened and retained for subsequent 
development of remedial action alternatives. The retained technologies include access/use controls, 
capping, waste removal methods, physical matment, thermal treatment, biological treatment, on- 
property disposal, off-property disposal, and segregation. The no-action response has also been 
retained and will be evaluated, for baseline purposes, as a remedial action alternative throughout 
the FS. 

2.4.2 Lime Sludge Ponds 

2.4.2.1 Groundwater/Surface Water Media 
General response actions and technology and process options applicable (for this media) for the 
Sanitary Landfill are also-applicable for the Lime Sludge Ponds. It should be noted that 
concentrations of uranium in perched groundwater near the Lime Sludge Ponds (presented in Section 
1.5.3.2) are similar to those given for the Sanitary Landfill. The screening performed in Section 
2.4.1.1 is applicable also to the Lime Sludge Ponds and will not be repeated here. Figure 2-3 presents 
the screening results for the Lime Sludge Ponds. 

2.4.2.2 Soils/Sediments/Wastes Media 
General response actions and technologies are identical to those for the Sanitary Landfill except for the 
following: 

In situ waste treatment 
In situ waste stabilization 
Hydraulic waste removal 
Ex situ waste stabilization 
Waste segregation 
Physical waste treatment 
Thermal waste treatment 

. .  
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Removal 
Removal of contaminated material would prevent migration of contaminants toward potential receptors. 
This could be accomplished by mechanical or hydraulic excavation equipment, due to the consistency 
of the waste in the Lime Sludge Ponds. 

Mechanical excavation, described earlier in Section 2.4.1.2, involves the use of common construction 
equipment such as back hoe or bulldozer to remove the soil or sediments. These methods are viable 
for soils, wastes, and sediments that are not in contact with surface waters and are retained for further 
consideration. 

Since the waste in the Lime Sludge Ponds is homogeneous in its nature, and because this waste was 
slurried into its present location, hydraulic removal is a viable process option for the Lime Sludge 
Ponds. 

Segregation 
Segregation is not applicable to the Lime Sludge Ponds due to the homogeneous nature of this waste. 
Therefore, segregation is not retained as a viable technology for the Lime Sludge Ponds. 
Compatibility testing (for hazardous waste characteristics) was performed under the Weston CIS, but 
did not include a TCLP test. This test is included as pan of the additional sampling under-the Work 
Plan Addendum for Operable Unit 2. 

. .  

Volume Reduction 
The process options listed under volume reduction include compaction and shredding. -These process 
options are not effective for lime sludges due to the homogeneous nature ofithese wastes. It should be 

noted, however, that the technology of physical wastewater treatment (discussed previously for 
gmundwater/surface water media) could be utilized to remove moisture from the' lime sludges, 
effecting volume reduction. 

, 

In Situ Treatment/Stabilization 
The treatment technologies for soils; sediments, and wastes include in situ waste treatment and in situ 
stabilization. 

The process options for in situ waste treatment include in situ vacuum extraction and in situ biological 
treatment. In situ vacuum extraction is suitable for remediation of organics; however, it would be of 
limited effectiveness in the Lime Sludge Ponds due to the high moisture content present in this waste 
unit. In situ biological treatment biodegrades chlorinated and nonchlorinated organic contaminants. 
Extraction and recharge wells would be utilized in implementation of this technology. Due to the 

, 
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relatively low permeability exhibited by the lime sludge, this technology would be-difficult to 
implement for this waste unit. Therefore, these process options are not viable for the Lime Sludge 
Ponds. 

Process options for in situ stabilization include in situ vitrification, surcharging, dynamic compaction, 
SSM, and grout injection. It should be noted that vitrification is recognized as an innovative 
technology. In situ vitrification involves passing a' high current of electricity through the contaminated 
media. The generated heat drives off volatile organic compounds and solidifies the soil into a glassy, 
solid matrix, resistant to deterioration from weathering or leaching. Although this technology removes c 

organics, it is not applicable for the Lime Sludge Ponds since the high moisture content of this waste 
would make this technology difficult to properly implement. 

Grout injection and SSM are similar process options which can solidify sludges, soils, and physically 
homogeneous wastes. Since the Lime Sludge is homogeneous and since these technologies have 
historically been applied to lime sludges, these process options are applicable and are retained for 
consideration. 

Surcharging and dynamic compaction are also similar process options. Standard penetration tests 
performed as part of waste sampling are documented in the Weston Geotechnical Report (Weston 
1988). Results of these tests indicated that this material is very soft and unlikely to support the 
additional weight of a cap. Therefore, these process options (which would allow cap support) are 
retained for further consideration. 

Ex Situ Treatment/Stabilization 
The treatment technologies for soils, sediment, and wastes include ex situ physical and thermal 
treatment. 

The ex situ physical treatment process of soil washing was evaluated. Soil washing involves the 
extraction of organic and inorganic compounds from excavated soils or sediments by leaching. Soil 
washing may be viable for the removal of soluble uranium compounds and is retained for further 
evaluation. 

Thermal treatment is a process in which molecular bonding of organic or inorganic compounds is 
altered through thermal decomposition and oxidation. The end products of this process typically 
include c W n  dioxide, elemental carbon, ionized halogen, phosphorous, sulfur, and other inorganics 
depending on the original composition of the waste material. The following process options were 
evaluated for on-site thermal treatment: 

~ 

Rotary kiln incineration 
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Multiple hearth incineration 
Fluidized bed incineration 
Thermal desorption 

- 

These technologies are effective in removing organics from waste and are retained for future 
consideration. 

Ex situ waste stabilization is a process used after waste removal and could consist of blending a fly - 

ash and portland cement mixture with the lime sludge (concrete-based solidification) to create a 
solidified product. Due to the homogeneous nature of the lime sludge and to the fact that this 
technology has historically been used to solidify lime sludge, this process option is retained for further 
consideration. Other ex situ waste stabilization process options evaluated for consideration include 
thermoplastic encapsulation, vitrification, and asphalt solidification. Thermoplastic encapsulation 
involves mixing the waste with polymers to form a rigid, solid material. Vitrification is a process that 
involves mixing the waste with molten glass at a high temperature; the mixture is then cooled to form 
a solid mauix. To implement ex situ vitrification, the waste would have to be dried; additives may 
also be required. Asphalt solidification involves mixing the waste with asphalt and then cooling the 
mixture to form a solidified product. These process options are viable and are retained for further 
consideration. 

2.4.2.3 -Direct RadiatiodAir Punitive Dust) Media 
Response actions and technologies utilized for the soils/sediments/wastes media are applicable for the 
direct radiation/ air (fugitive dust) media. 

2.4.3 Flv AsWSouthfield Areas: Initial Screening 

2.4.3.1 Groundwater/Surface Water Media - 
General response actions, technologies, and process options applicable to this media for the Sanitary 
Landf" are also applicable for the Fly AsWSoutNield areas. It should be noted that concentrations of 
uranium in perched groundwater near the Fly AsWSouthfield areas (presented in Sections 1.5.3.3, 
1.5.3.4, and 1.5.3.5) are similar to those presented for the Sanitary Landfill and Lime Sludge Ponds. 
The screening described in Section 2.4.1.1 is applicable also to the Fly AsWSouthfield areas, and is not 
repeated here. Figure 2-4 presents the screening summary for the Fly AsWSouthfield areas. 

2.4.3.2 Soils/Sediments/Wastes Media 
General response actions and technologies are identical to those for the Sanitary Landfill except for the 
following: - 

97 In situ waste treatment 
In situ waste stabilization 
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Ex situ waste stabilization 
Physical waste treatment 
Thermal waste treatment 

. .  

In Situ TreatmentlStabilization 
The treatment technologies for soil, sediment, and wastes include in situ stabilization 
for in situ stabilization include in situ vitrification, surcharging, dynamic compaction, SSM, and grout 
injection. 

Process options 

In situ vitrification involves passing a high current of electricity through the contaminated media in 
situ. The generated heat drives off volatile organic compounds and solidifies the soil into a glassy, 
solid matrix, resistant to deterioration from weathering or leaching. Although this technology removes 
organics, it is not applicable for the fly ash areas since the depths of these wastes exceed 20 feet in 
some areas and would make this technology difficult to properly implement. 

I 

Grout injection and SSM are similar process options which can solidify sludges, soils, and physically 
homogeneous wastes. Since there is construction rubble present in the Southfield and Inactive Fly 
Ash Disposal areas, implementation of these process options is difficult and is not retained for 
consideration. Owing to the impracticality of stabilizing such a large volume in place, these processes 
are eliminated from further consideration. 

- 
Surcharging and dynamic compaction are also similar process options. Standard penetration tests 
performed as part of waste sampling are documented in the Weston Geotechnical Report (Weston 
1988). Results of these tests indicated that this material is firm and compacted and that the Fly 
AsWSoutNield Areas would be able to support the additional weight of a cap. Therefore, these 
process options are unnecessary and are not retained for further consideration. 

Ex situ Treatment 
The treatment technologies for soils, sediments, and wastes include ex situ physical and thermal 
treatment and waste stabilization. 

The ex situ physical treatment process of soil washing was evaluated. Soil washing involves the 
extraction of organic and inorganic compounds from excavated soils or sediments by leaching. Soil 
washing may be viable for the removal of soluble uranium compounds and is retained for further 
evaluation. . 

, 

. 
Thermal treatment is a process in which molecular bonding of organic or inorganic compqunds is - 

altered through thenal  decomposition and oxidation. The end products of this process typically 

0 -  
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include carbon dioxide, elemental carbon, ionized halogen, phosphorous, sulfur, and other inorganics 
0 

depending on the original composition of the waste. The following process options were evaluated for 
on-site thermal treatment: 

0 Incineration (rotary kiln, multiple hearth, fluidized bed) 
-0 Thermal desorption 

The Fly AsNSouthfield areas do not contain'high concentrations of organic chemicals throughout the 
waste, but there are elevated levels of radionuclides. Although both of the thermal treatment process 
options would remove organic contaminants, they would not remove or destroy the radionuclides 

the high volume of Fly Ash/SouWield wastes. TheFfore, these technologies are eliminated from 
contained in the Fly Ash/Southfield areas. In addition, application of this technology is impractical for - 

further consideration. 

Volume reduction is a process in which the removed waste (construction debris, wallboard, etc.,) is 
physically deformed by tearing or compacting it for handling purposes. The process options 
considered for volume reduction were: 

Compaction 0 0 Shredding 

Volume reduction is considered to be an ancillary technology and the associated process options were 
not camed through the evaluation of process options and assembly of alternatives, but they will be 
included in the detailed analysis of alternatives for the complete conceptual, costing, and evaluation of 
the alternatives. 

Ex situ waste stabilization is a process used after waste removal and could consist of blending a fly - 
ash and portland cement mixture (Ament-based solidification) to create a solidified product. Due to 
the homogeneous nature of the Fly AsNSouthfield areas (except for the construction rubble), and the 
fact that this technology has application for use to solidify these wastes, this process option is retained 
for further consideration. Other process options evaluated for consideration include thermoplastic 
encapsulation, vitrification; and asphalt solidification. Thermoplastic encapsulation involves mixing 
the waste with polymers to form a rigid, solid material. Vitrification is a process which involves 
mixing the waste with molten glass at a high temperature; the mixture is then cooled to form a solid 
matrix. Asphalt solidification involves mixing the waste with asphalt and then cooling the mixture to 
form a solidified product. These process options are viable and are retained for further consideration. 

. 
2.4.3.3 Direct RadiatioMAir (Fugitive Dust) Media 
Response actions and technologies utilized for the soils/sediments/wastes media are applicable for the 
direct radiationlair (fugitive dust) media. 110 
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2.5 EVALUATION OF SCREENED TECHNOLOGIES AND PROCESS OlTIONS 
The next step in alternative development and screening involves a detailed evaluation of the 
technologies and process options remaining from the initial technology screening. In particular, the 
initial list of screened technologies and process options is finher evaluated against rhree criteria: 
effectiveness, implementability, and cost. The technology process options that have been identified are 
evaluated based on these criteria relative to other processes within the same technology types. The 
major focus of this evaluation is the effectiveness of each option, with less emphasis on 
implementability and cost. These three criteria and the results of the evaluation process for the 
groundwater, soils, and sediments media are described in the remainder of the section. 

2.5.1 Screeninn Criteria 

2.5.1.1 Effectiveness 
The effectiveness evaluation focuses on the following elements: 

The potential effectiveness of process options in handling the estimated areas or volumes of 
media and in meeting the remediation goals identified in the RAOs 

The potential impacts of process options upon human health and the environment during the 
consmction and implementation phase 

The reliability and proven effectiveness of process options with respect to the contaminants and 
conditions at the site 

2.5.1.2 ImDlementabilitv 
The implementability evaluation includes both the technical and institutional feasibility of 
implementing each process at the FMPC. The initial technology screening eliminated technology types 
or process options that were clearly ineffective or unworkable at the site; therefore, this subsequent, 
more detailed evaluation places greater emphasis on the institutional aspects of implementability. . 
These institutional aspects include: 

The potential for obtaining necessary permits and rights-of-way for off-site actions 

9 The availability of necessary equipment and skilled workers to implement the 
technology - 

9 The availability of treatment, storage, and disposal services 

2.5.1.3 Cost 
Cost plays a limited role in the screening of process options. Relative capital and operating costs are 
considered rather than detailed estimates. The cost analysis for this evaluation, is made on the basis of 
engineering judgment: and each process option is evaluated as to whether costs are low, moderate, or 0 

111 
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high, relative to other process options in the same technology type. A technology process option can 
be eliminated on the basis of cost only if other process options within the same technology type are 
comparably effective and implementable but have a much lower cost. Costs that document the process 
option evaluation are shown in the following figures and will not be elaborated upon in the following 
text. 

. 

2.6 PROCESS OPTION EVALUATION FOR SANITARY LANDFILL 

2.6.1 Groundwater/Surface Water Media 
The technologies and process options remaining after the initial screening were evaluated based on 
effectiveness, implementability, and cost The preferred or representative process option for each 
technology type was retained for incorporation into the remedial action alternatives. The results of this 
evaluation are discussed below, and are depicted on Figure 2-5. 

2.6.1.1 No Action 0 

The no-action response does not provide additional remediation, monitoring, or security activities at 
the site to further minimize risk to the environment or public health, and will not achieve the remedial 
action objectives. The NCP, however, requires the no-action response to be carried through the 
detailed analysis of alternatives; therefore, it will not be eliminated at this stage. The no-action 
response will be fudier evaluated as a baseline for comparison with other remedial action alternatives 
developed for the groundwater medium. 

2.6.1.2 Institutional Actions 
The remedial technologies retained for this response action include monitoring and access control. 
The process options pertaining to these technology groups are wellpoint monitoring, leachate 
monitoring, physical barriers. administrative controls. and deed restrictions. 

GroundwaterLeachate 
Groundwater and leachate monitoring, sampling, and analysis is used to assess the concentration levels 
and movement of the contaminants of concern. The evaluation of groundwater and leachate 
monitoring is summarized below: 

Effectiveness: The monitoring of groundwater;and leachate; by itself, would not meet any of 
the preliminary RAOs. The potential impacts on human health and the environment during the 
constmction and implementation phase of this option are negligible. The only additional 

exposure to the contaminated groundwater and leachate would be to the personnel performing 
the sampling and analysis. 

ImDlementabilitv: A large number of monitoring wells currently exist at the FMPC site. 
Additional wells could be installed quickly, and equipment and services are readily available. 0 
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Approved sampling and analysis protocols are available. This process option may not, 
however, be acceptable to the agencies without additional remedial response. 

These process options are viable and are retained for alternative development in combination with 
other technologies and process options. 

2.6.1.3 ControVContainment Actions 
The technologies retained from the initial screening for this response action include capping and run- 
on/mnoff control. The specific process options retained for the capping technology include concrete- 
based cover, asphalt-based cover, soil-based cover, multimedia cap, and chemical sealants. The 
process options retained for the run-owrunoff control technology include sedimentation basin, 
diversion/wllection, grading, and revegetation. Run-on/mnoff technologies are effective when 
combined with capping and other technologies, but they are of limited effectiveness when they are 
used by themselves. These process options are not evaluated separately, but they will be retained as 
ancillary process options for combination into alternatives. - 

Concrete-Based Cover/AsDhalt-Based Cover 

Effectiveness: The concrete-based cover and asphalt-based cover are both susceptible to 
weathering and cracking. The use of either cover would require maintenance into the future. 
The use of either cover could achieve human health and environmental objectives by isolating 
potential receptors from contaminated’ surface water and by reducing the mobility of the 
contaminants. 

Implementabilitvf The concrete-based cover and asphalt-based cover are both readily available 
technical solutions; however, the use of either cover would create restrictions on future 
land use. 

0 

Soil-Based Cover - 

c 

Effectiveness: The soil-based cover is more effective than the concrete-based or asphalt-based 
covers, since it is less susceptible to weathering and cracking. A properly constructed and 
maintained soil-based cover provides a longer service life than a concrete- or an asphalt-based 
covers. Human health and environmental aspects are similar to those discussed for concrete- 
asphalt-based covers. 

Implementabilitv: Implementability of this process option is similar to that for the concrete- 
and asphalt-based covers. 

Multimedia Cao 

\ Effectiveness: The multimedia cap is least susceptible to cracking compared with the 
concrete-based, asphalt-based, and soil-based covers. Human health and environmental aspects 
are similar to hos i  discussed for each of the previously described covers. 0 -  
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ImDlementabilitv: Implementability of this process option is similar to that discussed for the 0 previous covers. 

Chemical Sealants . 

Effectiveness: Chemical sealants can enhance the effectiveness of a soil-only cap; however a 
single layer cap is less effective than a multimedia cap. 

ImDlementabilitv: This process option can be readily implemented. 

A multimedia cap was chosen as the representative process option because it offers the best 
performance and most versatility of the options evaluated. It allows incorporation of an intrusion 
bamer comparable to a concrete cap, provides the permeability of natural soil-based covers, and has 
greater durability than chemical sealants or asphalt-based covers. 

2.6.1.4 Removal Actions 
The technologies retained from the initial screening are subsurface containment and perched 
groundwater removal. The specific process options retained for the technology groups-include 
interceptor trenches, pumping wells, slurry walls, and grout curtains. 

InterceDtor Trenches 0 
Effectiveness: Use of this process option could achieve human health objectives by isolating 
potential receptors from contaminated perched groundwater. This process option requires the 
use of a pumping well placed in a sump. The permeability of the underlying sand lense 
creates slow recovery of contaminated perched groundwater via this gravity driven collection 
system. 

ImDlementabilitv: This process option is a readily available technical solution; however, the 
depth of the perched water zone will cause the vertical and aerial extent of the excavation to 
be extremely large, 

Slurry Walls/Grout Curtains 

Effectiveness: These process options could isolate contaminated perched groundwater from 
horizontal movement so that it would remain underneath the waste unit, provided the wall 
surrounded the waste unit. These process options are most effective when they are used in 
conjunction with pumping wells. The slurry wall or grout injection cannot reduce or eliminate 
the downward migration of contaminants into the underlying Great Miami Aquifer and is 
therefore of limited effectiveness. 

ImDlementabilitv: These process options are readily available, but implementation of the grout 
curtain option is more difficult than that of fhe slurry walls because it is mok difficult to 
verify the installation of grout curtains. 
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PumDing Wells 0 
Effectiveness: Implementation of this process option could achieve human health and 
environmental objectives by removing contaminated perched groundwater. A well point 
system would remove groundwater at faster rates than interceptor uenches. 

Implementabilitv: This process option is a readily available technical solution. 

Pumping wells are chosen as the representative process option. Sluny walls and grout cumins are of 
limited effectiveness in preventing the downward migration of contaminants from perched groundwater 
at the FMPC. Pumping wells are easier to implement and would achieve effectiveness at a faster rate 
than interceptor uenches. 

2.6.1.5 Treatment Actions 
The treatment technologies retained from the initial screening for this response action include 
biological, physicochemical, and physical treatments. Specific process options retained from these 
technology groups include biosorbant, precipitation, coagulationlpolymerization, adsorption, reverse 
osmosis, advanced membrane filtration, ion exchange, neutralization. belt filter press, 
sedimentatiorVclarification, and dual media filtration. Each of these options is evaluated in the 
following sections. 

0 
Biolot$caVBiosorbant 

Effectiveness: The biological exchange resin has achieved some degree of separation of heavy 
metals in pilot plant testing; it is a relatively new commercial process. Feasibility assessments 
would be required. This process would be effective in meeting long-term public health and 
envi ronm ental objectives . 

Implementabilitv: This process uses a proprietary sorption technique and is being newly 
marketed; therefore, the availability of equipment or workers may be limited. 

Ph v si coc hemicaVPreci pita ti on 
~ 

I 

Effectiveness: Precipitation is a proven technology for removal of metals, including uranium, 
from wastewater. This process option also is effective in meeting long-term public health and 
environmental objectives. However, there is potential for workers to be exposed to 
concentrated uranium in the precipitate from the process. 

ImDlementabilitv: The chemicals and equipment required to implement this technology are 
readily available. The precipitation operation is difficult to operate. so it requires close manual 
control. All precipitation processes generate a solid sludge, which would require subsequent 
disposal as a hazardoushadiological waste. Adherence to substantive requirements for NPDES 
pennits for discharge of treated water and for sludge treatment and disposal would be required. 
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PhysicochemicaVCoarrulation/Polvmerization 116% 
Effectiveness: Coagulation is an efficient way of removing submicron panicles, reducing their 
toxicity and volume ratio in water. Residual and contaminated water handling would result in 
potential increased risk of exposure to employees, the public, and the environment. This 
technology has not been widely used for uranium removal. 

Imdementability This technology requires ancillary treatment processes such as precipitation 
and pH adjustment. Technical lite'rature indicates optimum uranium removal occurs at either 
acidic or basic pH, depending upon the coagulant used. Use of high or low pH raises the 
possibility of generating mixed waste sludge which would create disposal problems. 

PhysicochemicaVAdsomtion 

Effectiveness: The use of adsorption has been shown to be effective in removal of uranium 
from water but not as efficient as other treatment processes. This technology has been most 
commonly used for the removal of organics. 

ImDlementability: The phenomenon of adsorption is extremely complex and not 
mathematically predictable. Pilot studies would be necessary to predict performance, 
longevity, and operating economics. 

PhysicochemicWeverse Osmosis m0) 

Effectiveness: Further studies will be required to confirm the effectiveness of this technology 
for uranium removal. There is an increased potential exposure risk to plant employees, the 
environment, and the public from handling the contaminated groundwater and from disposal of 
residuals. 

a 
Imdementability: RO is a commercial process that can be reliably implemented. Pretreatment 
may be required to use RO. Also, a sizeable concentrated waste stream would need to be 
addressed for treatment and disposal. Multiple pennits would be required for operation, as 
well as for residual and effluent disposal. 

PhvsicochemicaVAdvanced Membrane Filtration 
- 

Effectiveness: To use advanced membrane filtration for uranium removal from the 
groundwater, suitable pretreatment would be required. The use of this technology is not 
applicable to the removal of dissolved species. Since uranium present in the groundwater is 
assumed to be primarily in the dissolved form, advanced membrane filtration would not be 
effective. 

ImDlementability: This technology is undergoing rapid improvement and adaption to 
numemus industrial wastewater problems but has not yet been accepted as a uranium removal 
process. Residual production and disposal presents additional technical difficulties. Multiple 
permits for operation, as well as for residual and effluent disposal, would be required. 

0 
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Effectiveness: Ion exchange is a suitable process option for removing uranium from 
groundwater based upon information available on the effectiveness and reliability of th is  
technology for dissolved uranium removal. Use of this technology would assist in meeting the 
remedial action objectives by reducing the uranium concentration in the treated water to 
acceptable levels. There would be potential for exposure to humans and the environment 
during the implementation of this process. 

ImDlementabilitS Ion exchange is an easily implemented, reliable, commercial technology. 
The resins may be used once and disposed of, or they may be regenerated. This would 
produce a concentrated waste stream for treatment and disposal; the concentrated regenerate 
can be treated with the sludge. Pretreatment and sludge disposal would be required. 
Adherence to substantive permit requirements would be required for the treatment facilities and 
for disposal of residuals and treated water. The ion exchange process is a proven technology 
for which several equipment suppliers are available, but it could require a specific design for 
this application. 

Process ODtion Summaw 
RO and ion exchange were chosen as the representative process options for water treatment, because 
they are both are effective in removal of uranium and are implementable. Sedimentationlclarification 
was chosen for pretreatment because of its provenkffectiveness for initial removal of organic and 
inorganic contaminants and because it is easily implementable. 

2.6.2 Soils/Sediments/Wastes Media 
The technologies and process options remaining after the initial screening were evaluated based on 
effectiveness, implementability, and cost. The preferred or representative process option for each 
technology type was retained for incorporation into the remedial action alternatives. A discussion of 
the results of this evaluation follows.- 

2.6.2.1 No-Action 
The no-action response is applicable to the soils, sediments, and wastes as required by the NCP. The 
no-action response will be further evaluated as a baseline for comparison with other remedial action 
alternatives developed for these media. 

2.6.2.2 Institutional Actions 
The remedial technology retained under this response action is access control. The process options 
associated with access control are discussed in Section 2.6.1.2 and are applicable to soils. sediments, 
and wastes. 
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2.6.2.3 ControVContainment Actions 
The remedial technology retained under this general response action is capping. The various process 
options discussed in section 2.6.1.3 and also are applicable to soils. sediments, and wastes. 

2.6.2.4 Removal Actions 
The remedial technology retained under this general response action is mechanical removal. The 
process options retained from the initial screening include the loader/dozer, backhoe, crane with 
clamshell system, and dragline. 

0 

Removal by excavation can be accomplished with conventional heavy conStruction equipment and is 
applicable to almost al l  site conditions. The physical characteristics of the waste and the estimated 
volume indicate that the backhoe is the option most appropriate for the removal of these wastes and 
adjacent contaminated soils and sediments. Use of a backhoe in certain situations, however, may 
require that some or all of the process options listed in the previous paragraph be utilized as well. An 

evaluation of this process option is presented below: 

Effectiveness: Mechanical excavation is effective for removal of contaminated soils, 
sediments, and wastes and in achieving the objectives for protection of public health and the 
environment. However, there is a potential for increased exposure to workers during the 
removal process. Depending on what materials may be encountered during excavation of the 
wastes, ancillary process options could include manual sorting, magnetic sorting, and/or 0 screening/sizing of the waste. 

- 

Implementability: The equipment necessary for the removal of soils, sediments, and wastes is 
conventional and readily'available. The site conditions are also conducive to easy 
implementation. This action would require treatment and/or disposal after removal. 

2.6.2.5 Treatment Actions 
The technologies remaining from the initial screening for the treatment response action include 
physical ueaanent, thermal treatment, biological treatment, and waste stabilization. The associated 
process options include soil washing; rotary kiln, multiple-hearth, and fluidized-bed incineration; 
thermal desorption; asphalt-based solidification; cement-based solidification; thermoplastic 
encapsulation; vitrification; biological detoxification; and permeable treatment beds. 

Soil Washing 

Effectiveness: Soil washing is a simple operation and should require no major process 
development. This technology has achieved some degree of separation with clay soils in pilot- 
plant testing. The process is based on commonly available mineral treatment processes and 
has been proven effective during batch treatability testing. In this process, waste is minimized 
and both environmental and health-objectives can be met. 
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Imdementabilitv: Only a few mobile units necessary for this process are commercially 
available. 

Soil washing is a viable option and is retained for incorporation into remedial action alternatives. 

Rotary Kiln * -  

I 

Effectiveness: Rotary kiln incineration with a secondary combustion system is very effective 
for the destruction of organic contaminants in waste. Rotary kilns are capable of burning 
waste in any physical form and have a high destructiordremoval efficiency. Environmental and 
human health objectives can be achieved by incineration, and air pollution control equipment 
can be installed for particulate and gas treatment. 

ImDlementabilitv: Rotary kiln incinerators (fixed and mobile) are widely commercially 
available and are in use for most hazardous waste applications, including RCRA and CERCLA 
wastes. Substantive requirements of on-site permits for incineration would have to be met. 

MUltiDk Hearth 

Effectiveness: Multiple hearth incineration is most effective (best suited) for destruction of 
hazardous contaminants in sludges. Wastes can be treated also, provided that pretreatment 
(shredding and sorting) is performed. Environmental and health objectives can be achieved by 
this high-temperature, high-residence-time (of waste) process option. 

Imdementabilitv: Multiple hearth incheration is commercially available and implementable. 
0 

Fluidized Bed Incineration - 

Effectiveness: Fluidized bed incineration thermally decontaminates or destroys harmful 
organic contaminants in soils, sludges, or wastes. This process option is well suited for high- 
moisture wastes. With proper retention time of the waste and the ability of the bed to trap 
paniculates and gases generated as a result of incinerating the waste, environmental and health 
objectives can be achieved. 

. ImDlementabilitv: Fluidized bed incineration is a relatively new design. A full-scale fluidized 
bed system has successfully completed its Part B permit trial bum on RCRA wastes. Only a 
few commercial mobile units are presently available, and others are planned. 

Thermal Desomtion 

Effectiveness: Thermal desorption is a process which uses low-temperature (500" to 800°F) to 
remove volatile organic compounds from soils and solids. The solids containing organic 
contaminants are heated in the desorption unit, driving off any moisture and organic 
contaminants and producing a dry solid containing trace amounts of organics. Gases generated 
as a result of the process (including the volatilized organics) are tested in the off-gas treatment 
system; Le., organics are condensed out of the off-gases and collected or thermally destroyed 
in an afterburner or secondary combustion system. 0 
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ImDlementability: A pilot-scale system (constructed of off-the-shelf components) has been 
tested on soils at one CERCLA site, at least. Plans to conduct other tests on mixed hazardous 
and radioactive wastes are being formed. 

0 

Asphalt-Based Solidification 

Effectiveness: This process is most applicable or suitable to wastes containing heavy metals.- 
In relation to cement-based stabilization, the volume and the rate of leaching axe less. Its long- 
term application to radioactive waste-is limited, since radiation may cause degradation of the 
asphalt. 

ImDlementability: Specialty equipment and highly trained operators are required for this 
process. 

0 

Cement-Based Solidification 

Effectiveness: On a commercial basis, pozzolanic-based methods, either lime or cement-based, 
have been effective in immobilizing radioactive wastes. This solidification process would be 
effective in eliminating direct exposures to receptors and also in eliminating soils and 
sediments as a pathway to other environmental media: 

Implementabilitv: The equipment necessary for this process is similar to that used for cement 
mixing and handling. It includes a feed system, mixing vessels, and a curing area. There is 
an abundance of fly ash at the FMPC, which makes this process option particularly attractive 
since fly ash could be used'in the cement-based solidification process. Bench-scale treatability 
testing may be necessary to determine the selection of proper additives and proportions for 
mixing. 

ThennoDlastic Solidification 

Effectiveness: This method is most applicable and effective for heavy metals. Using this 
method, relative to cement solidification, the increase in volume and rate of leaching is 
significantly less. However, this technique has not been applied to radioactive materials. 

ImDlementabilitv: Specialized equipment and operators are required for this process. 

Based on the overall evaluation, this option is not retained for incorporation into the remedial 
alternatives. 

Vitrification 

Effectiveness: This process is largely in the experimental stage in this country.' It has, 
however, been shown to be generally applicable to radiologically contaminated soils and has 
been used for the solidification of low-level radioactive wastes in Great Britain. The volume 
of soil is usually reduced after vitrification treatment. The collection and treatment of off- 

-gases is an important technical consideration. In the event of system failure, the supetheated 
gases would be released to the environment. 0 
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Implementabilitv: Most techniques for this process are not commercially available but can be- 
made available for DOE sites, since much of the research and development were conducted in 
support of DOE programs. 

e 
This procgss is potentially viable for treatment of soils, sediments, and wastes. 

Biological DetoxificationPermeable Treatment Beds 

Effectiveness: The biological detoxification process treats soils in an abovegrade system using 
soil management practices to enhance the microbial degradation of contaminants. The system 
is designed for proper drainage of contaminated water as it leaches from contaminated soils 
placed on the treatment bed. The contaminated water that drains from the soil is transported 
by drain pipes and collected in a lined-gravity-flow sump and then pumped to a bio-reactor for 
treatment. This process can effectively treat soil contaminated with mineral oil products and 
light aromatic compounds. 

' 

ImDlementabilitv: This process is in full scale operation at one site and is at the pilot scale at 
another site. The technology and services are available. 

Summary of TreaunenVStabilization 
Rotary kiln incineration is chosen as the representative process because of its high effectiveness and 
implementability. This process option is effective in destroying hazardous organics and is readily 0 I 

I available. It does not. however, destroy or immobilize radiological constituents, which will remain in 
treatment residuals. Therefore, cement-based stabilization is chosen as the representative process 
option for stabilizing the residuals left from incineration because of its effectiveness in immobilizing 

. radiological constituents. 

2.6.2.6 Dimsal Actions 
The general technologies retained for this response action are on-property disposal and off-site 
disposal. On-property disposal is accomplished by transporting excavated soils, sediments, and wastes 
to an on-property EDF, above/belowgrade-vaults, and temporary storage. Off-site disposal includes 
temporary storage followed by rail or uuck transport of the excavated soils, sediments, and wastes to 
an approved off-site disposal facility. 

On-Prowrty Disuosal Process Options 
The three process options being considered within the on-property disposal technology are 
abovebelowgrade vault, EDF, and temporary storage. 

Abovebelowmade vault 

r 

. 

- 

Effectiveness: Abovegrade vaults constructed of concrete are quite effective in isolating waste 
from the environment. Construction of a RCRA type cap can enhance long-term effectiveness. a 
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Belowgrade vaults are not desirable at the FMPC due to limited glacial overburden thickness 
and proximity to the underlying Great Miami Aquifer. 0 
Implementabilitx Materials equipment and skilled labor readily available to construct the 
facility. The facility can be constructed to withstand natural phenomenon such as earthquakes 
and tornados. 

. 

\ 

EDF - 

Effectiveness: A properly designed EDF will dispose of the waste as effectively as a RCRA- 
design landfill while providing superior isolation qualities from the groundwater regime and 
isolation of the waste from the surface environment and human contact. 

ImDlementabilitv: The EDF process option basically consists of mounding over waste that has 
been placed on a stable structural pad. Once designed, the constmction and implementation of 
the EDF should occur without delay. 

- 
.. 

Temmrarv Storape: 
, 

Effectiveness: Temporary storage is not effective as a long-term solution to waste 
management. but it is effective when utilized during remediation. 

Imdementabilitv: Facilities can be readily constructed to store waste and prevent 
environmental degradation and migration. 

The EDF was selected as a representative process option because it is more cost effective for the 
relatively low concentration low level radioactive wastes (LLRWs) contained in Operable Unit 2. 
Aboveground vaults will likely result in higher costs, but with limited additional effectiveness. 
Because the remedial action is to be permanent, the temporary storage facility was not chosen as the 
representativeprocess option. The EDF will be camed through as the representative process option 

0 

because, with proper design, it can meet the long-term storage requirements of lOCFR61. 

Off-site Disposal Process ODtions 
The three process options being considered within the off-site disposal technology are rail transport. 
truck transport, and temporary storage. 

- ,  
Rail Transmrf 

Effectiveness: The rail transport process option is an effective option for off-site transportation 
because of the reduced risk to human life. By transporting waste by rail. public exposure is 
drastically limited as compared to other transportation methods. In addition, rail Vansport 

accident per ton of waste transported. 

ImDlementabilits The rail transport process option will be easily implemented- from the 
standpoint that t h e m  can readily accommodate rail transport by use of an existing on-site 

. provides the ability to haul large tonnages of waste at one time, reducing ihe probability of an 

0 
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rail spur. However, the rail transport process option requires a dedicated railway line and is 0 susceptible to route availability. 

Rail transport is chosen as the representative process option because it poses less transportation risk 
and is less costly than mck  transport. Temporary storage (previously discussed) is needed as support 
of off-site disposal and also is considered a representative process option. 

2.6.3 Direct Radiation/Air Fugitive Dust) Media 
Technologies and process options that were discussed in Section 2.5.3 for soils, sediments, and wastes 
also are applicable for direct radiation and air (fugitive dust). Further discussion will not be pursued 
for the direct radiatiodair (fugitive dust) media. 

2.7 PROCESS OPTION EVALUATION FOR LIME SLUDGE PONDS 

2.7.1 Groundwater/Surface Water Media 
Technologies and process options that were discussed in Section 2.6.1 for groundwater and surface + 

water also are applicable for the Lime Sludge Ponds. Further discussion will not be pursued for the 
groundwater and surface water media associated with the Lime Sludge Ponds. Figure 2-6 documents 
the evaluation of process options for the Lime Sludge Ponds. 

0 L 

2.7.2 Soils/Sediments/Wastes Media 
Technologies and process options discussed in Section 2.6.2 for soils, sediments, and wastes are 
applicable also for the Lime Sludge Ponds except for those discussed in the following subsections. 

2.7.2.1 Removal Actions 
Removal technologies and associated process options discussed in Section 2.6.2.4 are applicable for 
soils and sediments adjacent to the Lime Sludge Ponds. Due to the physical characteristics (high 
moisture content) of *e lime sludge, hydraulic removal will be retained as a technology for the solid 
waste. The process option retained from the initial screening includes the jetting ring with cutter head. 

Jetting Ring with Cutter Head 

Effectiveness: The jetting ring with cutter head is very effective for removal of sludge with a 
high moisture content (10 to 20 percent solids content). Hydraulic excavation is effective in 
achieving the objectives for protection of public health and @e environment. However, there 
is a potential for increased exposure to workers during the removal process. 

ImDlementabilitv: The equipment necessary- for the removal of the wastes is conventional and 
readilv available. 
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Both mechanical and hydraulic removal technologies are utilized as representative technologies for 
Lime Sludge Pond remediation because the ponds have sludges of varying moisture content. Some of 
the sludge at the surface tends to be much drier than that which is underneath the surface. 
Representative process technologies are jetting ring and mechanical removal with a backhoe. 

2.7.2.2 Containmenflreatment Actions 
Due to the physical characteristics of the lime sludge, in situ stabilization of the material would be 
required prior to capping to eliminate adverse long-term subsidence effects. Process options associated 
with the in situ stabilization technology include grout injection, SSM, dynamic compactionhacuum 
extraction, and surcharging. 

Dynamic Compaction, Vacuum Extraction, and Surcharging. 

Effectiveness: These process options induce consolidation of the lime sludge material by 
promoting drainage of pore water. Alone they do not meet human health and environmental 
objectives. Dynamic compaction and surcharging could cause release of contaminated pore 
liquid into the underlying sand lense. 

Implementability: These process options are readily available technical solutions. 

Grout Iniection and SSM 

Effectiveness: Although grout injection and SSM are stabilization process options, they would 
reduce the toxicity and mobility of the contamination in the Lime Sludge Ponds. These 
process options alone would probably meet human health and environmental objectives. 

Implementability: Both process options are readily available technical solutions; however, 
grout injection can create a potential dusting hazard. * 

SSM was chosen as the representative process option because it can reduce the toxicity and mobility 
of contaminants in the lime sludge, and the solidified product is structurally stable. Ln addition, it can 
suppon the weight of a cap. 

2.7.3 Direct RadiatiodAir Punitive Dust) Media 
Technologies and process options discussed in Section 2.7.2 for soils, sediments, and wastes are also 
applicable for direct radiation and air (hgitive dust). Further discussion will not be pursued for these 
media. 
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FMPC-0212-6 FINAL 
April 18. 1991 

2.8 PROCESS OPTION EVALUATION FOR FLY ASH/SOUTHFIELD AREAS 0 
1165 

2.8.1 Groundwater/Surface Water Media 
Technologies and process options discussed in Section 2.6.1 for groundwater and surface water also - 

are applicable for the Fly Ash/!buthfield areas. Further discussion will not be pursued for the 
groundwater/surface water media associated with the Fly AsWSouthfield areas. Figure 2-7 documents 
the evaluation options for the Fly AsNSouthfield areas. 

2.8.2 Soils/Sediments/Wastes Media . 

Technologies and process options discussed in Section 2.6.2 for soils, sediments, and wastes are 
applicable for the Fly AsNSouthfield areas. Cement-based stabilization is chosen as the representative 
process option for these units because fly ash lends itself to this process because of the pozzolonic 
properties possessed by this material. It can be utilized (along with portland cement) to solidify the 
soils in the Southfield, immobilizing radiological constituents. 

2.8.3 Evaluation of Process Options for Direct Radiation and Air Fugitive Dust) 
Technologies and process options discussed in Section 2.8.2 for direct radiation and air (fugitive dust) 
are also applicable for the Fly AsWSouthfield areas. Further discussion will not be pursued for the 
direct radiatiodair (fugitive dust) media associated with the Fly AsWSouthfield areas. . 

0 
. .  

... 
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3.0 DEVELOPMENT AND DESCRIPTIONS OF ALTERNATIVES 

3.1 DEVELOPMENT OF ALTERNATIVES 
Tables 3-1 through 3-3 show the combining of general response actions into alternatives for the 
Sanitary Landfill, Lime Sludge Ponds, and Fly Ash/Southfeld areas. 

Seven potential remedial action alternatives have been developed for both the Sanitary Landfill and Fly 
AsWSouthfield waste disposal units. Five remedial action alternatives have been developed for the 
Lime Sludge Ponds. The following sections discuss in greater detail the alternatives developed for 
each Operable Unit 2 waste area. The requirements and refinement of technology necessary for 
screening are also further analyzed. Waste volumes and areas are refined to detail sufficient for 
screening. 

The selected process options discussed in Section 2.0 have been assembled into remedial action 
alternatives for each of the waste units for initial screening, as shown in Figures 3-1 through 3-3. In 
some cases, more than one process option was selected to represent a technology type if there were 
sufficient differences in performance to indicate that one would not adequately represent the other 
(e.g., stabilization versus vitrification). This method provides flexibility for any necessary additions or 
refinements to these alternatives. It is noteworthy that run-on/runoff control is common to 
Alternatives 1 through 6; as such, it is considered an ancillary action and (although not highlighted in 
Figures 3-1 through 3-3) an integral part of these alternatives. It should also be noted that capping is 
included as an integral part of the technology of on-property disposal. Since capping is discussed 
extensively for Alternative 1, that discussion is not repeated for Alternatives 3 and 5. 

Alternative 0 (the No-Action Alternative) involves no implementation of corrective action for the 
waste units; however, ongoing water quality monitoring would continue. This alternative is retained 
throughout the FS as a No-Action Alternative and for baseline comparison with other alternatives. 
Because Alternative 0 is repeated for each of the Operable Unit 2 waste units, the information is 
provided in this section rather than repeated throughout. 

Alternative 0 would not change the present site characteristics. No additional space would be needed 
because the space required by monitoring equipment would be insignificant. Permits would not be 
required for Alternative 0, and no new waste would be generated. The protection of public health 
would be poor because of inadequate prevention of contaminated source migration from the waste unit. 
For the same reasons, short- and long-term protection of the environment also would be poor. 

853 
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TABLE 3-2 

DEVELOPMENT OF ALTERNATIVES 
LIME SLUDGE PONDS 

GENERAL RESPONSE ACTIONS 
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TABLE 3-3 

DEVELOPMENT OF ALTERNATIVES 
FLY ASHSOUTHFIELD AREAS 
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1116% 
3.2 DESCRIPTIONS OF ALTERNATIVES 

3.2.1 Sanitary Landfill 
The Sanitary Landfill is composed of approximately one acre and is located just outside the northwest 
comer of the production facility in the northern portion of the FMPC property. A fence bounds three 
sides of the area, and a railroad track bounds the fourth side. Additional information pertaining to the 
Sanitary Landfill is described in Sections 1.5.2.1 and 1.5.3.1. 

3.2.1.1 Alternative 1 : Containment 
The first nonremoval alternative represents a minimum-action scenario that is intended to isolate the 
wastes and to minimize the vertical infiltration of rainfalllrunoff into and through the Sanitary Landfill 
wastes. This alternative includes access restrictions, monitoring activities, capping, and run-odrunoff 
control. Before to cap construction, the waste areas would be contour graded with clean and 
compacted fill to provide proper drainage. The cap would consist of a vegetation cover, a natural 
drainage layer, a flexible membrane liner, and a low-permeability clay liner; and it is expected to 
cover approximately one acre. All cap elements and layers would be contoured to grades that promote 
drainage while minimizing the effects of waste subsidence and storm-water erosion. Properly 
constructed run-odrunoff control features would safely remove precipitation water from the closed 
area. Run-odrunoff control would be accomplished using one or more of the following: site contour 
grading; vegetation; diversion; collection; scales; ditches; and various physical devices including weirs, 
baffles, and lined sedimentation basins. Details of system requirements and spatial requirements for 
this alternative follow. 

System requirements for this alternative are: 

Earth-moving, excavation, and compaction equipment 
Clay capable of achieving lo-’ cm/s vertical permeability 
Long-term maintenance and environmental monitoring program 
Partial relocation of the drainage located north of the landfill 
Water treatment facility and water supply 
Decontamination facilities 
Short- and long-term run-odrunoff control 

The spatial requirements are: 

Staging area for construction material and equipment - 0.5 acre 
Office and field laboratories - 0.5 acre 
Decontamination facilities - 0.5 acre 
Wastewater treatment system - 0.5 acre 

O W U 2  Task 12./~ec-P1.1/04-04-91 3 - 39 
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An alternative to the capping sequence described previously would be the inclusion of a biointrusion 
bamer between the vegetation cover and drainage layer. This barrier could consist of a two-foot-thick 
layer of cobbles and would be designed to preclude deeprooting plants and burrowing animals from 
damaging the flexible membrane liner and low-permeability clay liner. A filter layer would be placed 
on top of the biointrusion banier to limit soil migration into this layer, thereby reducing performance. 

All waste units would require runoff and sediment control prior to cap construction to prevent 
vansport of waste unit material. The Sanitary Landfill is relatively flat, so only minor grading would 
be required. The existing drainage north of the Sanitary Landfill would require realignment; a 
temporary sedimentation pond could be constructed as shown in Figure 3-4. 

The remediation time frame for the implementation of Alternative 1 at the Sanitary Landfill is 
expected to be approximately two years, anticipating time lost due to bad weather and possible delays 
caused by addressing the environmental impacts associated with rerouting on-site drainage pathways. 

There are no transportation requirements for the waste itself since all waste would remain in place on 
the FMPC property. LLRWs generated as a result of construction activities would be considered low 
specific activity (LSA) material and, if shipped off site, would be packaged in accordance with 
applicable portions of 49CFR173. The packaging used for transport and disposal of LLRW should be 
watertight, certified for the transport of LSA material (Le., it should meet U.S. Department of 
Transportation [DOT] packaging requirements), and of suitable size. Any LLRW generated as a result 
of construction activities could be disposed of on property. Any on-property transportation of 
construction-generated wastes would be in accordance with the requirements set forth in DOE Order 
5480.3a (Draft). CERCLA exempts on-site activities from permits but requires compliance with 
substantive requirements of A R 4 R s .  

0 

3.2.1.2 Alternative 2: Containment with Perched Groundwater Treatment 
The second nommoval alternative is an extension of Alternative 1 but provides for a more proactive 
approach to leachate control. In addition to the response actions identified for Alternative 1, 
Alternative 2 consists of wellpoint extraction and treatment of perched groundwater. Figure 3-5 shows 
a wellpoint system that would surround the Sanitary Landfill. Wells would be placed in the glacial 
overburden to extract perched water that may be contained in sand lenses that underlie the Sanitary 
Landfill. The remaining steps that comprise this alternative are identical to Alternative 1. 

Sand lenses in the glacial overburden can yield up to 50 gallons per minute (gpm) (DOE 1988~). 
However, yields of that flow rate are not likely in the vicinity of the FMPC. The presence of sand 
lenses is confirmed by results of the field investigation. It appears that a two-foot-thick sand 

0 
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lens is continuous below the bottom of the Sanitary Landfill. It is assumed that implementation of this 
alternative would require the placement of an extraction wellpoint system sized for no more than 10 
gpm flow rate. The water collected would be treated in the advanced wastewater treatment (AWWT) 
system prior to its release to the Great Miami River. This would reduce concentration levels of 
radiological or hazardous chemical constituents. The water matment system may include 
presedimentation and a sedimentatiodfiltration process which includes flocculation (by chemical 
addition) and filtration (using pressure filtration to force fluid through a porous media). 

The process (after the sedimentatiodfiltration) consists of ion exchange to remove metallic ions and 
reverse osmosis to remove total dissolved solids (TDS), so that the toxicity and mobility of 
contaminants and the concentration of contaminants in the water would be reduced before it is 
discharged. 

The wellpoint system locations are approximate; exact placement would depend on a detailed analysis 
of data. Each system should be designed to pump no more than 10 gpm; this flow rate is conservative 
and is the maximum flow rate anticipated for perched water removal in Operable Unit 2. The 
wellpoint system would be operated until contaminant concentrations are below levels of concern (as 
established by ARARs) or the quantity of collected water becomes negligible. The time frame for 
pumping is not presently known; however, for purposes of volume and cost estimation, one year is 
assumed. Should this alternative be selected for detailed analysis, modeling studies could determine a 
realistic time frame. Based on the above estimates, and assuming a sand lens area roughly equivalent 
to the area of each waste unit, approximately 436,000 gallons would be extracted from perched water 
zones underlying the Sanitary Landfill. This volume estimate assumes a sand lens that is continuous 
under the unit and a time frame of one year for pumping the local groundwater. 

Extraction of perched water, plugging the extraction wells, and capping would also take an estimated 
two years to complete. Open space that surrounds the Sanitary Landfill would allow for construction 
activities, but they should be coordinated with the remediation of other operable units. 

There are no transportation requirements for the waste since all waste would remain in place and on 
property. LLRW generated as a result of construction activities would be considered LSA material 
and, if shipped off site, would be packaged in accordance with applicable portions of 49CFR173. 
Packaging used for the transport and disposal of the low-level radioactive material should be 
watertight, certified for the transport of LSA material (Le., meet DOT packaging requirements), and of 
suitable size. LLRW generated as a result of construction activities could be disposed of on property. 
Any on-site transportation of construction-generated wastes would be in accordance with the 
requirements set forth in DOE Order 5480.4a (Draft). 
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Construction activities would generate ordinary sanitary (solid) waste and LLRW in the 
contaminated clothing, tools, and equipment. Treatment of groundwater would generate additional 
chemically and radiologically contaminated wastes. CERCLA exempts on-site activities from permit 
requirements. However, CERCLA necessitates compliance with substantive requirements of ARARs, 

so ARARs should be included in decision documentation used for site remediation. The discharge of 
treated water off site would be in compliance with the in-place WDES permit. 

3.2.1.3 Alternative 3: Removal of Waste, Perched Groundwater Treatment, and On-Prowrtv 
Diswsal 

In addition to access restrictions, groundwater monitoring, and runoff control, this alternative 
incorporates mechanical removal and on-property disposal of waste materials and treatment of perched 
groundwater removed from the sand lenses that underlie the Sanitary Landfill. The process sequences 
associated with this alternative are depicted in Figure 3-6. 

The system requirements for Alternative 3 include an aboveground on-property EDF (Figure 3-7) and 
an AWWT facility capable of treating any wastewater (to decrease its radiological and hazardous 
effects) generated as a result of the removal of perched groundwater which underlies the waste units. 
A removal system that utilizes mechanical equipment would be required to remove and transport 
wastes from the Sanitary Landfill to the EDF. Where applicable, a sorting method would be used to 
segregate the waste, followed by volume reduction. The system requirements are described more fully 
in the following sections. 

0 

Mechanical removal methods would be employed for the removal of wastes from the Sanitary Landfill. 
Excavation equipment (such as backhoes) would be used for waste removal. A truck or conveyor 
system would then move the excavated waste to an interim area where there would be equipment for 
segregation, volume reduction, and compaction/shredding. The waste would then be packaged and 
transported to the aboveground, on-property EDF. 

To achieve the overall goal of protecting human health and the environment, this alternative would 
provide for the removal and treatment of any perched groundwater contained in the sand lenses that 
underlie the Sanitary Landfill. A wellpoint system that sumunds the Sanitary Landfill, described in 
Section 3.2.1.2, would be installed in the glacial overburden layer to extract the perched groundwater. 
The time required to complete efforts as described in this alternative is estimated to be four years and 
anticipates bad weather and possible delays caused by addressing the environmental impacts associated 
with rerouting on-site drainage pathways. This time frame begins with site mobilization and continues 
through decontamination, disassembly, construction of an EDF, and finally to removal of any process 
equipment. a 
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Before packaging and transport, the waste from the Sanitary Landfill may be segregated so that 
material requiring volume reduction could be screened. Cover would be removed and visual 
inspection would be made to determine the types of materials (construction rubble, concrete, drums, 
etc.) present and the best method for handling and sorting them. Care would be taken during removal 
of materials to avoid puncturing drums or other containers, if they were encountered. The following 
segregation process options have been selected for further consideration: 

Magnetic sorting - This method would identify mas of femus materials within the Sanitary 
Landfdl. Recovered drums or containers would be isolated. 

Manual sorting - This method involves the "hands-on" separation of the different physical types of 
waste materials. The safest method would be used to evaluate and remove metals or other types 
of debris that are different from the majority waste forms. Special cleaning and decontamination 
procedures may be necessary for large objects before disposal. 

Screeninghizing - Physical separation of materials may be required. To do this, a series of fixed 
or moving screens, sized to retain particles of a desired size range while allowing smaller particles 
and liquids to pass through the screen surface, would be used. 

After segregation, and depending on the waste composition, the wastes may be subjected to volume 
reduction before transport to the aboveground EDF. The following process options are selected for 
further consideration: 

Compaction - Physically deforming or compressing the waste into a more dense configuration 

Shredding - Tearing or cutting the waste form into smaller pieces to facilitate handling and 
disposal 

In addition to some manual sorting of materials, the need for a combination screening shredding 
crushing system with a capacity of 10 to 20 tons per hour is anticipated. 

An EDF was considered for the on-property disposal of the waste material. A basic disposal concept 
would consist of mounding over containerized waste that has been placed on a stable structural pad. 
For maintenance of structural integrity (cap subsidence) and control of water infiltration (leaching), the 
EDF should accept only containerized or highly stabilized waste forms. An EDF consists of an on- 
grade, reinforced, concrete structural pad incorporating (1) a RCRA-type closure cap that includes a 
biointrusion barrier, described for Alternative 1, and (2) a RCRA-type impermeable liner and 
underlayment with a leachate collection and detection system. A combined EDF for all operable units 
at the FhPC could be useful if it were available at the time of Operable Unit 2 remedial actions. A 
concept of an EDF is depicted in Figure 3-7. 
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Offices and field laboratory - 0.5 acre 
Decontamination facilities - 0.5 acre 
On-property packaging facility - 0.5 acre 
Staging area for supplies and earth-moving equipment - 0.5 acre 
EDF or equivalent - 1.5 acres 
Wastewater treatment plant - 0.5 acre 

3.2.1.4 Alternative 4: Removal of Waste. Perched Groundwater Treatment, and Off-Site Disposal 
This second removal alternative is similar to Alternative 3, except that the removed waste materials 
would be transported and disposed of at an approved off-site location (Figure 3-8). A temporary 
storage structure would be required at the Fh4X to support the off-site transportation effort. The 
transport process options selected for further consideration include transport by rail. Any waste 
acceptance criteria the disposal facility imposes (e.g., no free liquids, no respirable particulate fines) 
would be satisfied prior to shipping. 

The system requirements for off-site disposal include an AWWT facility that would be capable of 
treating: (1) any wastewater generated as a result of the removal action and (2) perched groundwater 
removed from under the waste units, in order to decrease radiological and hazardous effects. 

Mechanical removal methods would be employed to remove waste from the Sanitary Landfill. This 
technology uses excavation equipment such as backhoes. A truck or conveyor system would move the 
excavated waste to the interim storage area where there would be equipment for segregatinghorting the 
waste and for compaction/shredding. Since most of the waste is in a consolidated state, no significant 
volume reduction can be expected. Miscellaneous rubble and wastes such as drums, crates, etc., can 
be reduced in volume by either shredding or compaction; but this quantity of material is not 
considered significant compared to overall volumes involved. 

0 

To achieve the overall goal of protecting human health and the environment, this alternative provides 
for the removal and treatment of any perched groundwater contained in the sand lenses that underlie 
the Operable Unit 2 waste units. A well and wellpoint system that would sumund the Sanitary 
Landfill would be installed. As discussed previously in Section 3.2.1.2, wells would be placed in the 
glacial overburden to extract the perched groundwater. 

The time required to complete efforts described in this alternative is estimated at four years and 
anticipates bad weather and possible delays caused by addressing the environmental impacts associated 
with rerouting on-site drainage pathways. This time frame begins with site mobilization and continues 
through decontamination, disassembly, construction of on-property facilities, and finally to removal of 
any process equipment. 
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Before waste treatment and/or volume reduction, the waste from the Sanitary Landfill may be 

segregated into separate, various components (concrete, asphalt, construction rubble, etc.). Waste 
removal would be accomplished as discussed previously for Alternative 3. 

A temporary storageAoad-out facility would be necessary for waste storage. Under Alternative 4, the 
wastes from the Sanitary Landfill would be removed and packaged for off-site disposal. Rail transport 
offers several advantages over trucking, especially in the area of safety concerns. The packaging used 
for the t m p o r t  and disposal of the LLRW should be water tight, certified for the transport of LSA 

' 

material (Le., meet DOT packaging requirements) and of suitable size. For rail shipment, it is also 

assumed that materials would be shipped off site as LSA. The solid waste would be placed in 
containers and loaded onto railcars. 

The Nevada Test Site ( N T S )  is an approved DOE facility (although not permitted by EPA) and could 
serve as an off-site disposal facility for Operable Unit 2 wastes. The possibility of using other 
disposal facilities (or proposed regional compact sites) located around the country was investigated 
also. 

Several regional compacts have been formed in accordance with the Low-Level Radioactive Waste 
(LLRW) Policy Amendments Act of 1985, which provides improved procedures for the establishment 
and operation of regional disposal facilities for these wastes. As stated in Section 3(a)(l) of this act, 
each state is responsible for providing, either by itself or in cooperation with other states (regional 
compact), for the disposal of: 

0 

1. LLRW generated within the state (other than by the federal government) that consists of or 
contains Class A, B, or C radioactive waste as defined by section 61.55 of title 10, Code of 
Federal Regulations (lOCFR61) as in effect on January 26, 1983; 

2. That same LLRW (as described in 1) that is generated by the federal government, with 
exceptions (see next paragraph); and 

3. Wastes (described in 1 and 2) that are generated outside the state and accepted for disposal in 
accordance with Sections 5 or 6 of the LLRW Policy Amendments Act. 

As stated in Section 3(a) (1) (B), the regional compacts are not responsible (by law) for providing for 
the disposal of the following LLRW that is: 

1. Generated or owned by DOE; 

2. Owned or generated by the U.S. Navy as a result of decommissioning of vessels of the 
U.S. Navy; 
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3. Owned or generated as a result of any research, development, testing, or production of any 
atomic weapon. The federal government is responsible for the disposal of these wastes (Section 
[b] [ l ]  of the LLRW Act). 

The basic policy of the individual regional compacts conceming the acceptance of DOE-generated 
wastes is stated in Table 3, page 48, of the CRC Handbook of Management of Radiation Protection 
Programs (Miller and Weidner 1986). 

The Bamwell, South Carolina disposal facility and the Beatty, Nevada regional disposal facility are 
due to close at the end of 1992. The Hanford, Washington site will remain open. The commercial 
low-level waste burial site at Hanford does not accept DOE-generated waste. The Hanford commercial 
burial site lies between two DOE radioactive waste burial sites that have been in use since 1944 and 
are still active today (Godbee et al. 1986). 

Based on the above information, the only possible sites to be considered for the disposal of Operable 
Unit 2 wastes are (1) NTS; (2) the DOE waste burial sites at Hanford; (3) Envirocaxt in CLive, Utah; 
and (4) any other major DOE facility that provides for the disposal of LLRW. All other (regional 
compact) sites should be eliminated from further consideration for Alternative 4. 

LLRWs in the form of contaminated clothing, tools, and equipment that may be generated during the 
construction, excavation. treatment, and storage phases of the Sanitary Landfill wastes would be 
disposed of with the waste from the Sanitary Landfill. The wastewater would be treated in the 
AWWT system. 

Appropriate DOT, state, and local permits would be required for off-site transportation. 

The transportation of radioactive materials is subject to the regulations and jurisdiction of many 
federal, state, and local authorities. Three federal agencies have jurisdiction over shipments of 
radioactive materials: 

DOT has primary responsibility for issuing regulations for the safe transportation of all 
hazardous materials, including radioactive materials. DOT regulations apply to all shippers and 
carriers of radioactive materials except for shipments made on federal government vehicles. 

The Interstate Commerce Commission (ICC) regulates rates, charges, and conditions of truck 
and rail services operating in interstate commerce. The role of the ICC in interstate commerce 
is diminishing as a result of gradual deregulation of the transportation industry. 

DOE exerts operational control of the shipment activities of its "government-owned'' 
contractors. Except for shipments made on government-owned vehicles, all  DOE shipments are 
subject to DOT regulations. By DOE'S own internal directives, the additional safety standards 

. 
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imposed by Nuclear Regulatory Commission (NRC) also apply to DOE shipments, although the 
administrative requirements of NRC do not apply. 

3.2.1.5 

In addition to access restrictions, monitoring, and run-odrunoff control, this alternative incorporates 
mechanical removal, Vestment and on-property disposal of waste materials. and the removal and 
treatment of perched groundwater contained in the sand lenses that underlie the Sanitary Landfill. 

Alternative 5: Removal and Treatment of Waste, Perched Groundwater Treatment, and 
on-property Dismsal 

The system requirements for Alternative 5 include an aboveground, on-property EDF (Figure 3-7) and 
an AWWT facility capable of mating any wastewater generated as a result of the removal of perched 
groundwater (to decrease its radiological and hazardous effects) that underlies the waste units as 
described in Section 3.2.1.2 for Alternative 2. A removal system, composed of mechanical equipment, 
would be required to remove and transport wastes from the Sanitary Landfill to a waste processing and 
treatment facility. A sorting method would be used to segregate the waste, where applicable, followed 
by volume reduction. The process sequence associated with this alternative is depicted in Figure 3-9. 
The system requirements are described more fully in the following sections. 

Mechanical removal methods would be employed for the removal of wastes from the Sanitary Landfill. 
Excavation equipment (such as backhoes) would be used for waste removal. A truck or conveyor 
system would then move the excavated waste to the treatment area where there would be equipment 
for segregation, volume reduction, and compactiodshredding. 

To achieve the overall goal of protecting human health and the environment, this alternative provides 
for the removal and treatment of any perched groundwater contained in the sand lenses that underlie 
the Sanitary Landfill. A wellpoint system surrounding the Sanitary Landfill would be installed in the 
glacial overburden for extraction of perched groundwater. 

The time required to complete efforts as described in this alternative is estimated to be six years and 
anticipates bad weather and possible delays caused by addressing the environmental impacts associated 
with rerouting on-site drainage pathways. This time frame begins with site mobilization and continues 
through decontamination and disassembly, construction of an on-property EDF, and finally to process 
equipment removal. 

Before waste treatment and/or volume reduction, the waste from the Sanitary Landfill would be 
segregated into, various types of wastes. Cover would be removed and visual inspection would be 
made to determine the types of materials present (construction rubble, concrete, drums, etc.), and the 
best method for handling and sorting them. Since the proposed A M s  for Operable Unit 2 consider 
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RCRA Subtitle C for the Sanitary Landfill, compatibility testing would be performed, before bulking 
wastes for disposal transport, to ensure that consolidation would not result in incompatible waste 
reactions or large volumes of wastes that would be unacceptable for disposal. Compatibility testing 
refers to simple, rapid, and cost-effective testing procedures that are used to segregate wastes into 
broad categories. If drums are encountered during excavation, the contents would be tested and 
determined to be either mixed, hazardous, LLRW, or solid wastes. 

As the wastes in the Sanitary Landfa are excavated, they would be segregated by sampling. If they 
are determined to be mixed or hazardous wastes, they would be treated prior to on-property disposal. 
Various process options and combinations of options (rotary kiln incinerator and cement solidification) 
are available to treat these wastes for disposal. 

Rotary kiln incineration, because of its ability to handle wastes in any physical form and its high 
thermal destruction efficiency, is a preferred method for treating mixed or hazardous waste residues. 
The rotary kiln is a cylindrical, refractory-lined shell and is fueled by either natural gas, oil, or 
pulverized coal. The waste is heated primarily by radiant and conductive heat transfer from the flame 
combustion of product gases and from the walls of the kiln. The rotary-kiln incinerator consists of the 
kiln and an afterburner (secondary combustion chamber) to ensure complete combustion of the 
hazardous constituents. The waste is fed into the kiln and passes through the combustion zone. The 
incinerator also would be equipped with a gas scrubber air pollution control system for emission 
controls. 

Cement-based solidification represents a process option that is suitable for fixation of either inorganic 
wastes or radioactive materials and also can be used to solidify residuals left after incineration. 
Cement-based solidification uses cement and admixtures (e.g., fly ash) to immobilize contaminants. Its 
waste form contains no free liquids and causes no dusting or air contamination. 

An EDF would be considered for the on-property disposal of the waste material as described in 
Section 3.2.1.3. A combined EDF for all operable units at the FMPC could be useful if it were 
available at the time of Operable Unit 2 remedial actions. 

The spatial requirements for implementing this alternative are as follows: 

Offices and field laboratory - 0.5 acre 
Decontamination facilities - 0.5 acre 
On-property treatment and packaging and process facility - 1.0 acre 
Staging area for supplies and earth-moving equipment - 0.5 acre 
EDF or equivalent - 1.5 acre 
Treated waste transfer station - 2.0 acres 
Wastewater treatment plant - 0.5 acre 
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3.2.1.6 Alternative 6: Removal and Treatment of Waste, Perched Groundwater Treatment, and Off- 

Site Disuosal 
This removal alternative is similar to Alternative 5, except that the removed waste materials would be 
transported and disposed of at an approved off-site location (Figure 3-10). If the Sanitary Landfill 
were found to contain hazardous wastes, they would be mated and packaged before their shipment to 
a permitted off-site disposal facility. A temporary storage structure would be required at the FMPC to 
support the off-site transportation effort. Transport process options selected for further consideration 
include transport by rail. Any waste acceptance criteria the disposal facility imposes (e.g., no free 
liquids, no respirable particulate fines) would be satisfied before shipment. 

The system requirements for off-site disposal include an AWWT facility that would be capable of 
treating any wastewater generated as a result of removal of the perched groundwater that underlies the 
waste units, to decrease its radiological and hazardous effects. 

Mechanical removal methods would be employed to remove wastes from the Sanitary Landfill. This 
technology uses excavation equipment such as backhoes, draglines, and clamshells for waste removal. 
A auck or conveyor system then moves the excavated wastes to the interim storage area, where there 
would be equipment for segregatingsorting and compaction/shredding. 

To achieve the overall goal of protecting human health and the environment, this alternative would 
provide for the removal and treatment of any perched groundwater contained in the sand lenses which 
are present in the vicinity of Operable Unit 2 waste sites. A wellpoint system that surrounds the 
Sanitary Landfill would be installed. Wells would be placed in the glacial overburden to extract the 
perched groundwater. 

The time required to implement this alternative is estimated to be six years and anticipates time lost 
from bad weather, and possible delays caused by addressing the environmental impacts associated with 
rerouting on-site drainage pathways. This time frame begins with site mobilization and continues to 
decontamination, disassembly, construction of on-property handling and treatment facilities, and finally 
to process equipment removal. 

The mixed and hazardous wastes would require treatment before off-site disposal. Various process 
options exist (rotary kiln incinerator and cement solidification) which are available to treat these 
wastes for disposal. These treatment options were described in detail for Alternative 5. 

Cover would be removed and visual inspection would be made to determine the types of material 
present and the best method for handling and sorting them. Care would be taken during removal of 
materials to avoid puncturing drums or other containers, if they were encountered. The following 
segregation technologies have been selected for further consideration and have been previously 
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described for Alternative 4: magnetic sorting, manual sorting, and screeninglsizing. After segregation, 
and depending on the waste composition, the waste may be subjected to volume reduction before 
disposal. Compaction and/or shredding process options are selected for further consideration and are 
described earlier for Alternative 3. In addition to some manual sorting of materials, the need for a 
combination screening/shredding/crushing system with a capacity of 10 to 20 tons/hour is anticipated. 
As excavation progresses, the waste material from the Sanitary Landfill would be moved to interim 
storage on the FMPC property. 

A temporary storagefload-out facility would be necessary for waste storage. Under Alternative 6, the 
mixed and hazardous wastes from the Sanitary Landfill would be treated on-site and packaged for off- 
site disposal. 

The actual packaging used for the transport and disposal of the LLRW should be water tight, certified 
for the transport of LSA material (Le.. meet DOT packaging requirements), and be of suitable size. 
For rail shipment, it is also assumed that materials would be shipped off site as LSA. The wastes 
would be placed in containek and loaded on railcars. 

The mixed and hazardous wastes from the Sanitary Landfill would be packaged and maintained with 
the applicable portions of 40CFR260, 40CFR262, and 40CFR264. The LSA wastes would be 
packaged in accordance with 40CFR173,49CFR178,49CFR179, and 49CFR172. 
NTS is an approved DOE facility (although not permitted by EPA) and could serve as an off-'site 
disposal facility for Operable Unit 2 wastes. The possibility of disposal at other facilities (or proposed 
regional compact sites) located around the country also were investigated, and are discussed in 
Section 3.2.1.4. 

There are no facilities, at this time, that handle (process) mixed waste. Consequently, if any mixed 
waste were found in the Sanitary Landfill, it would be treated to meet land disposal restrictions before 
shipment to an off-site disposal facility. CERCLA exempts on-site activities from permit 
requirements; however, compliance with substantive requirements of ARARs is necessary. 

LLRW in the form of contaminated clothing, tools, and equipment which are generated during the 
construction, excavation, treatment, and storage phases of this alternative would be disposed of with 
the waste from the Sanitary Landfill. The wastewater would be treated in the AWWT facility. 

Appropriate DOT, state, and local permits would be required along the off-site transpdrt route. 

The transportation of radioactive materials is subject to the regulations and jurisdiction of many 
federal, state, and local authorities, as discussed in Section 3.2.1.4. Several state and local 
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governments have issued regulations and passed statutes that impose restrictions on shipments of 
radioactive materials. The U.S. Congress has, by statute. given DOT preemptive regulatory authority 
over state and local jurisdictions in the matter of transportation of radioactive materials. In 1984, the 
U.S. Supreme Court upheld this preemptive authority in a case where the City of New York filed suit 
against DOT, challenging DOT’S regulatory authority. 

Although state or local regulations regarding the transport of radioactive materials are preempted by 
federal law (Federal Materials Transportation Act, Section 12, Title I, of Public Law 93-633), a state 
or local municipality has the option of filing with DOT for a nonpreemption determination (Le., a 
waiver of preemption). A state or local requirement influencing the transport of radioactive materials 
will cease to be preempted by federal law if, upon application for the nonpreemption determination, 
the secretary of DOT finds that the state or local ruling: 

Provides an equal or greater level of public safety than the Hazardous Material Transportation 
Act or regulations issued thereunder 

Does not burden commerce 

Preemption determination, therefore. does offer the state or local area recourse in the case of disputes 
over federal preemption. 

3.2.2 Lime Sludge Ponds 
The Lime Sludge Ponds are unlined storage units that encompass a combined area of approximately 
two acres and are located just to the west of the Production Area (Figure 3-10). Spent lime sludges 
from FMPC water veatment plant operations (lime-alum sludges and boiler plant blowdown) are 
pumped to this pond and allowed to settle. A berm surrounds and divides both the North and the 
South Lime Sludge Ponds. Additional information applicable to the Lime Sludge Ponds is described 
in Sections 1.5.2.2, 1.5.2.3 and 1.5.3.2. 

3.2.2.1 Alternative 1 : Containment with In Situ Stabilization 
Alternative 1 represents a minimum-action scenario that is intended to isolate the waste and to 
minimize the vertical infiitration of rainfWrunoff into and through the Lime Sludge Ponds. Access 
restrictions, monitoring, runoff control, capping, and in situ stabilization technologies are combined for 
this alternative. Prior to capping, in situ stabilization can be accomplished using SSM with a mixture 
of soils or sludges with dry or fluid treatment chemicals to produce a solidified or stabilized end 
product. SSM is designed to provide in-place mixing at depths up to 30 feet using a crane-mounted 
mixing system that includes a mixing head enclosed in an open-bottomed cylinder, which allows a 
closed system for the mixing of waste and additives. As the mixing head blades pass in an up-and- 
down motion through the waste, a negative pressure is maintained on the cylinder headspace to pull 
any vapors or dust to an air treatment system. 
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The Lime Sludge Ponds would be stabilized in such a manner that the surface would provide drainage 
following stabilization. As described in Section 3.2.1.1, the cap would consist of a vegetation cover, a 
drainage layer, membrane liner, and clay liner, and would be expected to cover approximately 2.5 
acres. All cap elements and layers would be contour graded and runoff control features would be 
constructed to safely direct precipitation away from the closed area A temporary sedimentation pond 
and a drainage channel would be constructed surrounding the Lime Sludge Ponds to direct surface 
water runoff into a sedimentation basin before stabilization (Figure 3-1 1). Details of system 
requirements for this alternative and spatial requirements follow: 

Earth-moving, excavation, and compaction equipment 
Temporary groundwater extraction system 
Clay capable of achieving 
Long-term maintenance and environmental monitoring program 
AWWT facility and water supply 
Decontamination facilities 
Short- and long-term run-on/runoff control 
SSM equipment and labor 

centimeters per second vertical permeability 

The time frame for implementation of this alternative is estimated to be two years, anticipating delays 
due to bad weather. Currently, open space surrounds the Lime Sludge Ponds; however, additional on- 
site environmental restoration programs could require space coordination with Operable Unit 2 
remediation. Mobilization of equipment should pose no problems. 

There are no transportation requirements for the waste, since it would remain in place and on property. 

CERCLA exempts on-site activities from permit requirements. LLRW generated as a result of 
construction activities in the form of contaminated clothing, tools, and equipment - and requirements 
for packaging and shipment - would be similar to those presented in 3.2.1.1. 

3.2.2.2 Alternative 2: Containment with In Situ Stabilization and Perched Groundwater Treatment 
Alternative 2 is similar to Alternative 1 with the addition of perched groundwater extraction pumping 
and treatment. Wells would be placed in the glacial overburden to extract perched water from sand 
lenses. The remaining steps that comprise this alternative are identical to Alternative 1 and are shown 
in Figure 3-12. 

Sand lenses in the glacial overburden can yield up to 50 gpm (DOE 1988~). The presence of sand 
lenses is confirmed by results of the field investigation. An interpretation of the lateral extent of the 
sand lenses indicates that they are continuous below the bottom of the Lime Sludge Ponds. It is 
assumed that implementation of this alternative would require the placement of an extraction wellpoint 
system sized for no more than 10 gpm flow rate. 
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The water collected would be treated in the AWWT facility before its release to the Great Miami 
River. The concentration levels of radiological or hazardous constituents would be reduced by the 
wastewater treatment system described in Section 3.2.1.2. 

A configuration of a wellpoint system for the Lime Sludge Ponds is shown in Figure 3-12. The 
wellpoint locations are approximate; exact placement would depend on a detailed analysis of the data. 
The wellpoint system would be operated until contaminant concentrations were below levels of 
concern (as established by ARARs) or the quantity of collected water became negligible. The time 
frame for pumping is not presently known; however, for the purposes of volume and cost estimation, 
one year is assumed. The volume estimates of water assume a continuous sand lens under the waste 
unit. It is estimated that approximately 616,000 gallons would be extracted from the perched water 
zones underlying the Lime Sludge Ponds. 

It is estimated that extraction of perched water, plugging the extraction wells, and stabilizationkapping 
would take four years to complete. Open space that surrounds the Lime Sludge Ponds allows for 
construction activities, but they should be coordinated with the remediation of other operable units and 
other site activities as stated earlier. 

There are no transportation requirements for the waste itself since all waste would remain in place and 
on property. Wastes generated as a result of construction activities would be in the form of 
contaminated clothing, tools, and equipment. CERCLA exempts on-site activities from permit 
requirements; however, compliance with substantive requirements of ARARs is necessary. 

0 

3.2.2.3 

This alternative incorporates hydraulic and mechanical removal, treatment, and on-property disposal of 
waste materials and the removal and treatment of perched groundwater contained in the sand lenses of 
the Lime Sludge Ponds, in addition to the placement of access restrictions, groundwater monitoring, 
and runoff control. The response actions are depicted in Figure 3-13. 

Alternative 3: Removal and Treatment of Wasteperched Groundwater Treatment, and On- 
Pro~ertv Disposal 

The system requirements for on-property disposal include an AWWT facility capable of treating any 
wastewater (to decrease its radiological and hazardous effects) generated as a result of the removal of 
perched groundwater that underlies the waste units. A removal system, composed of mechanical and 
hydraulic equipment, would be required to remove and transport lime sludge to a waste processing 
facility. 

The standing water and saturated condition of the sludge would require special removal, dewatering, 
and treatment considerations. Depending on the physical nature of the waste (such as the amount of 
water content and the presence of standing surface water), hydraulic dredging may be employed. This 
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technology uses vacuuming and pumping to dislodge, capture, and transport sludges to a central 
collectionlpmssing point. This dredging method cannot be used for the removal of nonsludge 
wastes, so it is applicable only to the Lime Sludge Ponds. A mechanical removal system would be 
used to remove the lime sludge if the solids content should increase to a level that warrants it. The 
high-solids sludge would be removed by backhoe or other excavating equipment and transported to the 
collection/processing point. 

After removal, the sludge material from the Lime Sludge Ponds may be treated before disposal. The 
process options selected for further consideration include stabilization and solidification. Any water 
removed from the pond or sludge would be treated at the AWWT facility. 

To achieve the overall goal of protecting human health and the environment, this alternative would 
provide for the removal and treatment of any perched groundwater contained in the sand lenses that 
underlie the Lime Sludge Ponds. A wellpoint system that surrounds the Lime Sludge Ponds would be 

installed in the glacial overburden to extract the perched groundwater. Any perched groundwater 
collected will be treated at the AWWT facility as described for Alternative 2. 

The standing water on the Lime Sludge Ponds could be either slurried with the lime sludge or 
removed prior to removing the lime sludge. The need for treating the water could be avoided by 
slurrying the standing water with the lime sludge. Any contaminants in the water and the sludge 
would be bound in a solid matrix of a hardened product that is produced through mixing appropriate 
amounts of fly ash and cement into the sludge. To obtain an optimal slurry moisture content, 
low-solids sludge (8-15 percent solids) and high-solids sludge would be blended together. When these 
solids are blended together to obtain an optimal slurry-moisture content, dewatering methods are not 
required. 

0 

The stabilization treatment that uses cement and fly ash offers the potential to immobilize 
contaminants. The cement-based stabilization process is a well-recognized and proven process. Its 
waste form contains no free liquid and causes no dusting or air contamination. Treatability testing 
would be required to determine the optimal slurry-moisture content and the appropriate amounts of fly 
ash and cement required to produce a solidified waste. 

After stabilization, the waste would be discharged to unit packageskontainers and transported to an 
on-property EDF. Volume increase in the sludge could range up to 50 percent, but a reductionin net 
volume of FMPC fly ash to be disposed of on property would offset this to some degree. The design 
production rate for a sludge treatmenVstabilization facility would be 10 to 15 tons (approximately 8 to 
13 cubic yards) of sludge per hour. A schematic diagram of a sludge treatment stabilization facility is 
shown in Figure 3-14. 
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The time required to complete remediation efforts described in this alternative is estimated to be six 
years from site mobilization to decontamination, disassembly, construction of disposal facility, and 
finally to process equipment removal. The waste material would be transported and deposited at the 
site. Disposal of waste could occur in an on-property EDF constructed for all FMPC wastes. The 
lime sludge stabilization plant would require approximately one acre for processing and storage. 

The cemenvfly ash stabilization method would require packaging to facilitate handling and to control 
external exposure levels. Haul trucks would transport all waste materials from the matment or 
excavation area to the on-property EDF. The haul trucks should be plastic lined and have canvas 
covers to minimize potential loss of contaminated soils during transport from the excavation area. 

CERCLA exempts on-site activities from permit requirements. There are no off-site activities 
associated with Alternative 3; however, CERCLA guidelines necessitate compliance with substantive 
ARAR requirements. 

The spatial requirements for implementing this alternative are as follows: 

Offices and field laboratory - 0.5 acre . Decontamination facilities - 0.5 acre 
On-property treatment and packaging and process facility - 1.0 acre 
Staging area for supplies and earth-moving equipment - 5.0 acres 

. EDF or equivalent - 4.0 acres 
Treated waste transfer station - 2.0 acres . Wastewater treatment plant - 0.5 acre 

3.2.2.4 

This second removal alternative is similar to Alternative 3, except that the removed waste materials 
would be transported and disposed of at an approved off-site location. Figure 3-15 depicts the various 
remedial response actions comprising this alternative. The lime sludge would be treated on property, 
packaged and shipped to an off-site disposal facility. A temporary storage structure would be required 
at the FMPC to support the off-site transportation effort. Rail transportation has been selected as part 
of this alternative. Any waste acceptance criteria the disposal facility imposes (e.g., no free liquids, no 
respirable particulate fines) would be satisfied before shipping. For further detail and description of 
the transportation and disposal requirements for this alternative, see Section 3.2.1.6. 

Alternative 4: Removal and Treatment of Wasteperched Groundwater Treatment, and Off- 
Site Disposal 

The time required to complete the remediation efforts as described in this alternative is estimated to be 
six years, from site mobilization through decontamination, disassembly, construction of on-property 
facilities, and finally to process equipment removal. 
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The alternatives for the Inactive Fly Ash Disposal Area, Active Fly Ash Pile, and Southfield will be 
discussed together because of these areas' proximity (Figure 1-7) and the similarity in physical 
properties exhibited by their wastes. A short description of each area is followed by the development 
of their alternatives, treating the three areas as one. 

Inactive Fly Ash Disposal Area 
This waste unit (with little soil, vegetation or soil cover) is located approximately 2000 feet southwest 
of the Production Area. The Inactive Fly Ash Disposal Area covers approximately three acres and 
contains approximately 50,OOO cubic yards of fly ash and small amounts of building rubble such as 
concrete, gravel, asphalt, masonry, and steel rebar. Additional information describing the Inactive Fly 
Ash Disposal Area is contained in Section 1.3.1.4. 

Active Fly Ash Pile 
The Active Fly Ash Pile is easily distinguishable because it is presently uncovered and located just 
east of the running track/Southfield, on the opposite side of the south construction road. The SSOD is 
located to the east of the Active Fly Ash Pile. The Active Fly Ash Pile covers an area of 
approximately two acres and contains approximately 38,000 cubic yards of material. 

0 In current operations, as in the past, fly ash from the coal-fired boiler plant is loaded into dump trucks 
and transported to the fly ash site. It has been reported that, in the past, contaminated waste oils were 
periodically sprayed onto the fly ash pile as a means of dust control (DOE 1988b). The elevated 
levels of radiological contaminants found in surface samples provide evidence of these dust control 
activities. 

Southfield 
The Southfield was reportedly used as a burial site for construction rubble that may have contained 
low levels of radioactivity; this includes debris from the razing of the administration building. The 
area of the Southfield is assumed to be approximately 11 acres and to have a volume of 125,000 cubic 
yards of material. These estimates were made using historical photos and borehole logs. The 
Southfield was used from 1954 to 1957. 

3.2.3.1 Alternative 1: Nonremoval/CaD 
Alternative 1 represents a minimum action scenario that is intended to isolate the wastes and to 
minimize the vertical infiltration of rainfall/runoff into and through the Fly AsWSouthfield areas. 
Remedial response actions included in this alternative are access restrictions, monitoring, runoff 
control, and capping. Figure 3-16 depicts the implementation of this alternative. The cap would 
consist of a vegetation layer, a drainage layer, a membrane liner, and a clay liner. The cap 0 
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requirements are described in detail in Section 3.2.1.1. To minimize future erosion, the Fly 
AsWSouthfield areas would require new slopes not to exceed 20 percent (a ratio of 5 horizontal: 1 
vertical). Some slopes in this area currently exceed 20 percent. 

The Fly AsWSouthfield areas would require conml of runoff and sediment during cap construction. 
This area would also require construction of ditches and lined sedimentation basins to capture runoff 
and sediment migration. A single cap for the Inactive Fly Ash Disposal and Southfield areas, as well 
as a cap for the Active Fly Ash Pile (coupled with a common run-off system) could be constructed as 
depicted in Figure 3-16. Combining these areas under two caps provides an area in which the material 
could be regraded so that a maximum slope of 20 percent could be achieved. which would reduce cap 
erosion. An additional consideration for the Fly Ash/SoutNield areas is their location between Paddys 
Run and the SSOD. Construction of a cap would require realigning both of these drainageways to 

prevent future erosion into the cap. It is noteworthy that Paddys Run and the SSOD are being 
considered for remediation as part of Operable Unit 5. Paddys Run has historically received surface 
water runoff from the waste storage area at the FMPC, and remedial action alternatives have been 
developed for soil and groundwater media comprising Operable Unit 5. Any channel realignment 
conducted as part of Operable Unit 2 would require coordination with proposed remedial action 
alternatives for Operable Unit 5. 

There are no transportation requirements for the wastes themselves, because all wastes would remain 
in place and on property. Construction activities would generate ordinary sanitary (solid) wastes and 
LLRW in the form of contaminated clothing, tools, and equipment. The LLRW generated as a result 
of construction activities would be considered LSA material and, if shipped off site, would be 
packaged h accordance with applicable portions of 49CFR173. The actual packaging used for 
transport and disposal of the LLRW should be watertight, certified for the transport of LSA material 
(Le., it should meet DOT packaging requirements), and of suitable size. LLRW generated as a result 
of construction activities could be disposed of on property. Any on-site transportation of construction- 
generated wastes would be in accordance with the requirements set forth in DOE Order 5480.3a 
(Draft). 

The time frame for implementation of this alternative for the Fly Ash/Southfield areas is expected to 
be up to two years and anticipates delays due to bad weather and possible delays caused by addressing 
the environmental impacts associated with rerouting on-site drainage pathways. The open space that 
surrounds the Fly Ash/Southfield areas should allow for the mobilization of equipment. 

CERCLA exempts on-site activities from permit requirements. However, CERCLA necessitates 
compliance with substantive requirements of ARARs, so ARARs should be included in decision 
documentation used for site remediation. 
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The second nommoval alternative is similar to Alternative 1 and consists of perched groundwater 
extraction and treatment in addition to those response actions included in Alternative 1. Figure 3-17 
shows a wellpoint system that extends partially around the Fly AsWSouthfield areas. Wells would be 
placed in the glacial overburden to extract perched water contained in underlying sand lenses in the 
vicinity of Operable Unit 2 waste sites. 

This alternative includes groundwater pumping and treatment of contaminated perched groundwater 
under the Fly AWSouthfield areas. Sand lenses in the glacial overburden can yield up to 50 gpm 
(DOE 1988~); however, yields of this magnitude are not expected at the FMPC. The presence of sand 
lenses is confirmed by results of the field investigation. An interpretation of the lateral extent of the 
sand lenses indicates a 2-foot-thick sand lens approximately 10 feet below grade within the boundaries 
of the Fly  Ash/Southfield areas; however, the sand lens pinches out in the west and south. Therefore, 
a wellpoint system could be placed around the northeast perimeter of the Fly Ash/Southfield areas to 
extract perched groundwater. 

The area depicted in Figure 3-18 is characterized by a layer of surficial silt and sand, underlain by a 
layer of silty clay approximately five feet thick. Underneath the silty clay is a layer of silty sand. 
This sand layer is directly above the sand and gravel medium that characterizes the Great Miami 
Aquifer, but is above the water table. 0 
Water treatment would be required as part of this alternative. The water collected would be treated by 
an AWWT facility before its release into the Great Miami River. This would reduce concentration 
levels of radiological or hazardous chemical constituents. The AWWT system should include 
presedimentation, and a sedimentation/filtration process which includes flocculation (by chemical 
addition) and filtration (using pressure filtration to force fluid through a porous media). The process 
(after sedimentation/filtration) uses ion exchange to remove metallic ions and reverse osmosis to 
remove the TDS. Therefore, before discharge, the toxicity and mobility of contaminants and the 
volume of contaminants in the water are reduced. 

Included in the capping alternatives are provisions for extracting and treating perched groundwater 
from below these waste units. 

The configuration of the wellpoint system for the Fly Ash/Southfield mas is illustrated in Figure 3-17. 
The wellpoint locations are approximate; exact placement would depend on a detailed analysis of data. 
The system should be conservatively designed to pump a maximum of 10 gpm. The wellpoint system 
would be operated until contaminant concentrations were below levels of concern (as established by 
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ARARs) or until the quantity of collected water became negligible. The time frame for pumping is 
not presently known; however, for purposes of volume and cost estimation, one year is assumed. 
Should this alternative be selected for detailed analysis, modeling studies could determine a realistic 
time frame. Based on the above estimates, and assuming a sand lens area roughly equivalent to that of 
the Fly AshBouthfield, the pumped volume would be approximately 4,900,000 gallons (DOE 1990b). 
This estimate of water volume assumes a sand lens that is continuous under each area. For the Fly 
Ash/Southfield areas this is a conservative assumption. Again, a one-year time frame was used to 
generate an estimate of these volumes. 

Extraction of perched water, plugging the extraction wells, and stabilization/capping would take an 
estimated two years to complete. This estimate anticipates time lost to bad weather and possible 
delays caused by addressing the environmental impacts associated with rerouting on-site drainage 
pathways. Open space that surrounds the Fly Ash/SouWield areas will allow for construction 
activities, but they should be coordinated with the remediation of other operable units. 

There are no transportation requirements for the wastes themselves, because all wastes would remain 
in place and on-property. LLRW generated as a result of construction activities would be considered 
as LSA material and, if shipped off-site, would be packaged in accordance with applicable portions of 
40CFR173. The actual packaging used for transport and disposal of the LLRW would be 'watertight, 
certified for the transport of LSA material (Le., meet DOT packaging requirements), and of suitable 
size. LLRW generated as a result of construction activities could be disposed of on property. Any 
on-site transportation of construction-generated wastes would be in accordance with the requirements 
set forth in DOE Order 5480.4a (Draft). 

0 

Construction activities would generate ordinary sanitary (solid) waste and LLRW in the form of 
contaminated clothing, tools, and equipment. Treatment of groundwater would generate additional 
chemically and radiologically contaminated wastes. 

CERCLA exempts on-site activities from permit requirements. However, CERCLA necessitates 
compliance with substantive requirements of ARARs, so ARARs should be included in decision 
documentation used for site remediation. 

I 

I This alternative will require: 

Earth-moving, excavation, and compaction equipment 
Clay capable of achieving lo7 centimeters per second vertica permeability 
Long-term maintenance and environmental monitoring program 
Partial relocation of Paddys Run and the SSOD l o  
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The spatial requirements are as follows: 

Staging area for construction material and equipment - 1.0 acre 
Office and field laboratories - 0.5 acre 
Decontamination facilities - 0.5 acre 
Wastewater treatment system - 0.5 acre 

3.2.3.3 Alternative 3: Removal of Waste, Perched Groundwater Treatment, and On-Property 
Disvosal 

This alternative incorporates removal and on-property disposal of the waste materials and the removal 
and treatment of perched groundwater contained in the sand lenses. It also involves the mechanical 
removal and on-property disposal of the wastes from the Fly AsWSouthfield areas in an EDF (Figure 
3-6). The flow diagram associated with this alternative is depicted in Figure 3-19. 

Mechanical removal methods would be employed to remove the wastes in the Fly AsWSouthfield 
areas. The wastes in these mas have a fairly firm, compacted, and unsaturated consistency. This 
technology uses excavation equipment such as backhoes, draglines, and clamshells for waste removal. 
The wastes would then be packaged and moved to the EDF for final disposal. This alternative does 
not include any form of treatment for the wastes from the Fly AsWSouthfield areas. 

0 
To achieve the overall goal of protecting human health and the environment, this alternative would 
provide for the removal and treatment of any perched groundwater contained in the sand lenses that 
underlie the Fly AsWSouthfield areas. A wellpoint system that extends partially around the Fly 
AsWSouthfield areas would be installed. Wells would be placed in the glacial overburden to extract 
the perched groundwater. Any perched groundwater collected would be treated in the AWWT facility 
as described in Alternative 2. 

The time required to complete the remediation efforts as described in this alternative is estimated at 
approximately four years and anticipates time lost to bad weather and possible delays caused by 
addressing the environmental impacts associated with rerouting on-site drainage pathways. This time 
frame begins with site mobilization and continues to decontamination, disassembly, construction of an 
on-property disposal facility, and finally to process equipment removal. 
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As excavation progmses, the waste would be packaged, uansported, and deposited at the site. 
Disposal of solid waste could occur in an on-property EDF constructed for all FMPC wastes. On- 
property transportation of all Operable Unit 2 wastes would be in accordance with requirements set 
forth in DOE Order 5480.3a (draft). 

The wastes that would be generated during the execution of construction, excavation, and storage 
phases of this alternative are: 

LLRW in the forms of contaminated clothing, tools, and equipment that are 
generated during the construction and treatment phases 

Sanitary wastes 

Disposal of the sanitary (solid) waste material generated during the remedial action could occur in a 
facility designed only for solid waste. The wastewater generated as a result of excavation (cleaning of 
equipment, etc.) would be treated in the AWWT facility. 

CERCLA exempts on-site activities from permit requirements. There are no off-site activities 
associated with Alternative 4; however, CERCLA guidelines necessitate compliance with substantive 
ARAR requirements. These requirements will be included in decision documentation used for site 
remediation. 

The spatial requirements for implementing this alternative are as follows: 

Offices and field laboratory - 0.5 acre 
Decontamination facilities - 0.5 acre 
On-property packaging and facility - 0.5 acre 
Staging area for supplies and earth-moving equipment - 1.5 acres 
EDF or equivalent - 20 acres 
Transfer station - 2.0 acres 
Wastewater treatment plant - 0.5 acre 

3.2.3.4 
This second removal alternative for the Fly AsWSouthfield areas is similar to Alternative 3, except that 
the removed waste materials would be transported and disposed of at an approved or licensed off-site 
location (Figure 3-20). The LLRW would not require treatment prior to shipping. A temporary on- 
property storage structure would be required to support the off-site transportation effort. The transport 
process option selected for further consideration is transport by rail. Any waste acceptance criteria the 

Alternative 4: Removal of Waste, Perched Groundwater Treatment, and Off-Site Disposal 
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0 disposal facility imposes (e.g.. no free liquids, no respirable particulate fines) would be satisfied prior 

to shipping. For further details and a description of the transportation and disposal requirements for 
this alternative see Section 3.2.1.4. 

3.2.3.5 

Alternative 5 is similar to Alternative 3 except that the removed waste materials are treated before 
being packaged and transported to the on-property EDF. The process-sequence associated with this 
alternative is depicted in Figure 3-2 1. 

Alternative 5: Removal and Treatment of Waste, Perched Groundwater Treatment, and On- 
Prowrtv Diswsal 

After the wastes are removed and segregated they will be treated as described in Section 3.2.1.5. 

As excavation progresses, the waste material would be treated, packaged, and transported to an EDF 
constructed for all FMPC wastes. The on-property EDF, intended for containment of LLRW, would 
be capable of storing RCRA hazardous or mixed wastes under CERCLA. On-property transportation 
of all Operable Unit 2 wastes would be in accordance with requirements set forth in DOE Order 
5480.3a (draft). 

Wastes that would be generated during the execution of construction, excavation, treatment and storage 
phases of this alternative are: 

Low-level radioactive wastes in the forms of contaminated clothing, tools, and equipment that 0 
are generated during the construction and treatment phases, and 

Sanitary wastes. 

Disposal of the sanitary (solid) waste material generated during the remedial action could occur in a 
facility designed only for sanitary (solid) waste. The wastewater generated as a result of excavation 
(cleaning of equipment, etc.) would be treated in the AWWT facility. 

CERCLA exempts on-site activities from permit requirements. There are no off-site activities 
associated with Alternative 5; however, CERCLA guidelines necessitate compliance with substantive 
ARAR requirements. These requirements will be included in decision documentation used for site 
remediation. The time estimate for completion of the remediation efforts described in this alternative 
is six years; it anticipates time lost to bad weather and possible delays caused by addressing the 
environmental impacts associated with rerouting on-site drainage pathways. This time frame begins 
with site mobilization and continues through decontamination, disassembly, construction of an EDF, 
and finally to removal of process equipment. 
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The spatial requirements for implementing this alternative are as follows: 

Offices and field laboratory - 0.5 acre 
Decontamination facilities - 0.5 acre 
On-property treatment and packaging and process facility - 1.0 acre 
Staging area for supplies and earth-moving equipment - 1.5 acres 
EDF or equivalent - 20 acres 
Treated waste transfer station - 2.0 acres 
Wastewater treatment plant - 0.5 acre 

3.2.3.6 

Alternative 6 is similar to Alternative 5 ,  except that the removed and treated waste materials would be 
transported and disposed of at an approved off-site location (Fig 3-22). The Fly AsWSouthfield wastes 
would be treated on property, packaged, and shipped offsite to a permitted disposal facility. A 

temporary on-property storage structure would be required to support the off-site transportation effort. 
The transport process option selected for further consideration is transport by rail. Any waste 
acceptance criteria the disposal facility imposes (e.g.. no free liquids, no respirable particulate fines) 
would be satisfied before shipping. For further details and a description of the transportation and 
disposal requirements for this alternative, see Section 3.2.1.6. 

Alternative 6: Removal and Treatment of Waste, Perched Groundwater Treatment, 
and Off-Site Disposal 

233 
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4.0 ALTERNATIVE SCREEMNG METHODOLOGY a 
4.1 INTRODUCTION 
This section discusses the methodology used to screen alternatives. In Section 3, alternatives were 
assembled based on the evaluations of technologies and process options performed in Section 2. In 
Section 5, alternatives are screened using three broad criteria: effectiveness (short and long term), 
implementability, and cost. It is important to note that comparisons during screening are usually made 
between similar alternatives, whereas comparisons during the detailed analysis differentiate among the 
entire range of alternatives. Figure 4-1 shows a comparison of the general screening criteria used in 
the Initial Screening of Alternatives to the nine evaluation criteria used in the detailed analysis. The 
three broad criteria are discussed in Sections 4.2.1, 4.2.2, and 4.2.3. 

. 

4.2 ALTERNATIVE EVALUATION PROCESS 

4.2.1 Effectiveness Evaluation 
Each alternative is evaluated for effectiveness in protecting human health and the environment. 
Protection of human health for on-site activities involves site workers and nearby residents in the short 
term, and nearby residents in the long term. Off-site activities will affect residents along the shipment 
routes in the short term. Additionally, alternatives are evaluated for effectiveness in reducing toxicity, 
mobility, and volume in both short-term and long-term time frames. Short term refers to the 
construction and implementation period, while long term refers to the period after the remedial action 
is complete. 

0 

4.2.2 ImrAementability Evaluation 
Implementability refers to the technical and the administrative feasibility of constructing, operating, 
and maintaining a remedial action alternative. Technical feasibility is defrned as the ability to 
construct, reliably operate, and meet technology-specific regulations for process options until a 
remedial action is complete. It also includes operation, maintenance, replacement, and monitoring of 
technical components of an alternative, if required, into the future (after the remedial action is 
complete). Administrative feasibility refers to the ability to obtain approvals from other offices and 
agencies; the availability of treatment, storage, and disposal services and capacity; and the 
requirements for, and availability of, special equipment and technical specialists. 
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4.2.3 Cost Evaluation 
Cost estimates for screening alternatives typically will be based on a variety of cost-estimating data. 
Cost estimates may include cost curves, generic unit costs, vendor information, conventional cost- 
estimating guides, and prior similar estimates as modified by site-specific information. Prior estimates, 
site-cost experience, and good engineering judgments are needed to identify those items in each 
alternative that will control these comparative estimates. Cost estimates for items common to all 
alternatives or indirect costs (engineering, financial, supervision, outside contractor support, 
contingencies) do not normally warrant substantial effort during the alternative screening phase. Both 
capital and operation and maintenance (0 & M) costs are considered, where appropriate, during the 
screening of alternatives. The evaluation also includes those 0 & M costs that may continue beyond 
the completion of initial remedial action. In addition, potential future remedial action costs are 
considered during alternative screening to the extent that they can be defined. Present-worth analyses 
are used during alternative screening to evaluate expenditures that occur over different time periods. 
Discounting all costs to a common base year allows the costs for different remedial action alternatives 
to be compared on the basis of a single figure for each alternative. The present worth and capital cost 
for each alternative are given in Section 5.0. The present worth is based on a discount rate of 
5 percent and a 30-year period of performance. 

4.2.4 Innovative Technologies 
Technologies are classified as innovative if they are fully developed but lack sufficient cost or 
performance data for routine use at cleanup sites. In the case of Operable Unit 2, reverse osmosis, 
polymerization, and vitrification technologies are considered innovative. 

4.3 COMPLIANCE WITH ARARs 
CERCLA requires that remedial actions achieve a level of cleanup or standard of control of hazardous 
substances, pollutants, or contaminants that, as a minimum, assures the protection of human health and 
the environment with respect to those hazardous substances, pollutants, and contaminants that will 
remain on site. CERCLA further specifies that remedial actions meet any federal standards, 
requirements, criteria, or limitations that are determined to be legal ARARs. 

ARARs are classified as chemical specific, location specific, or action specific. Chemical-specific 
ARARs address the acceptable amount or concentration of a specific pollutant that may be found in or 
discharged to soil, water, and air. Location-specific ARARs are based on the specific setting and 
nature of the site; action-specific ARARs relate to technology or activity-based requirements or 
limitations on the specific response actions taken with respect to the type of wastes. Thus, a 
determination of the potential ARARs for proposed actions at a site is based on factors specific to that 
site and to a specific proposed action. 

0 
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0 Appendix B contains a general list of potential ARARs and TI3Cs. The potential ARARs are based on 
the nature of the contamination, the location of the site, and the general scope of the identified 
remedial action alternatives. 

4.4 LAND DISPOSAL RESTRICTIONS 
Since the proposed ARAF& for Operable Unit 2 consider Subtitle C of RCIZA, regulations for land 
disposal restrictions will be complied with regarding on-site or off-site disposal for those Sanitary 
Landfill wastes classified as RCRA hazardous. 
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5.0 SCREENING OF ALTERNATIVES 

In this section, alternatives are screened against three general criteria: effectiveness, implementability, 
and cost. Each alternative is examined for each of the waste unit groups; the Sanitary Landfill, the 
Lime Sludge Ponds, and the Active/Inactive Fly Ash and Southfield areas. There are two reasons for 
grouping the Fly AsWSouthiield areas together: (1) they are located adjacent to one another on the 
site, and (2) the wastes exhibit similar physical characteristics. The Southfield consists primarily of 
soil; fly ash is similar to soil in that it can be used as fill material and has similar handling 
characteristics. Both areas exhibit above-background levels of radionuclides, and the alternatives 
scored identically in the screening. 

Each alternative was assigned a numerical value of 1 through 3 for each criterion, depending on how 
well it hlfills the criterion. A ranking of 1 indicates that the alternative is least favorable for a 
particular criterion, while 5 indicates that the alternative is most favorable for that criterion relative to 
other alternatives. As stated earlier in Section 4.1, alternatives are screened against the general 
categories of effectiveness, implementability, and cost. Weighting factors are not used for the initial 
screening of alternatives, but will be used as the alternative selection process progresses. Section 5.5 

consists of summary tables that reflect the relative ranking of the alternatives. 

The costs for each alternative were estimated in accordance with the cost evaluation of Section 4.2.3. 

5.1 SANITARY LANDFILL 

5.1.1 Alternative 0: No Action 

5.1.1.1 Effectiveness 
In the shon term, the implementation of this alternative would pose little risk to workers or the public 
living immediately off property since all material would remain in place and would not be disturbed. 
It is assumed that propeny access restrictions would be in place during the remedial action, and overall 
risks related to this alternative are considered to be low. The baseline risk assessment indicates that 
the potential for groundwater contamination would be low and that continuing the existing access 
restrictions would prevent direct contact with the waste; therefore, this alternative is rated 4 with 
respect to short-term effectiveness in protection of human health. However, because present 
environmental impacts would continue, this alternative rated 2 in terms of its effectiveness in 
protecting the environment. 

Alternative 0 is given a lower ranking for long-term effectiveness in public health and environmental 
protection because it does not mitigate the spread of contamination. The baseline risk assessment 
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assumes that access restrictions would be removed in the future and that the receptor of contamination 
could be on site, so the risk to the potential receptor is much higher over the long term than it is for 
the short term. Also, this alternative provides no reduction of toxicity, mobility or volume. Due to 
this combination of factors, its rating for long-term effectiveness is only 1. 

5.1.1.2 Implementability 
This alternative is rated 3 in all categories for implementability. The current situation at the site 
illustrates the implementability of Alternative 0. There would be no construction, and no technologies 
other than groundwater monitoring would be utilized. The likelihood of schedule delays during the 
implementation of this alternative is remote. Agency approvals would not be needed since no action 
would be taken, and no special engineering would be needed. 

5.1.1.3 Cost 
The present worth of this alternative for this waste area is $ 384,000. There are no capital costs 
associated with the implementation of this alternative. 

5.1.2 Alternative 1 : Nonremoval - Containment 

5.1.2.1 Effectiveness 
Alternative 1 rated 5 in short-term effectiveness,-because the benefits of its implementation would 0 
begin immediately and it would be relatively effective in protecting both public health and the 
environment. A reduction of infiltration of precipitation would begin with the onset of cap 
construction and would increase as cap construction progressed. Since the wastes would not be 
removed, the risk to workers would be minimal. Consequently, a rating of 4 was assigned to this 
alternative's potential for short-term effectiveness. 

The long-term effectiveness of this alternative is less favorable. The cap would require periodic 
maintenance, and no liners would be placed underneath the waste to inhibit migration of the 
contamination. Therefore this alternative was rated 2 for this category. Although the mobility of 
contaminants would be reduced by the cap, there would be no reduction of toxicity or volume as a 
result of implementing Alternative 1. Consequently, this alternative received a rating of 2 in each of 
these categories. 

5.1.2.2 Implementability 
Alternative 1 has received a rating of 4 in each of the implementability categories of constructability, 
reliability, maintainability, and requirement of agency approvals. Capping is a proven technology and 
can be implemented for Operable Unit 2 waste units. Reliability focuses on the probability of 
schedule delays; since implementation of this alternative would involve no removal action, it is not as 
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likely as a removal alternative to involve such delays. Some maintenance would be required for the 
cap, and some agency approvals would be required (to discharge treated water collected from surface 
runoff). The implementation of Alternative 1 would require no special engineering at all, so it was 
rated 5 in that category. 

5.1.2.3 Cost 
The present worth of this alternative for this waste area is $ 1,800,000. Capital costs associated with 
the implementation of this alternative are $ 1,206,000. 

5.1.3 Alternative 2: Nonremoval - Containment with Perched Groundwater Treatment 

5.1.3.1 Effectiveness 
Alternative 2 is rated 5 in the categories of short-term protection of public health and the environment. 
The benefits would be attained rapidly since the wastes would not be removed, and capping would 
reduce infiltration of precipitation as cap construction progressed. There is some potential for worker 
exposure to contaminated perched groundwater, but the increased risk due to this (when compared to 
Alternative 1) is not sufficient to warrant a reduced numerical ranking. Both Alternatives 1 and 2 
provide for treatment of contaminated water collected from surface runoff. 

The long-term effectiveness of this alternative rated a 3 for protection of public health and long-term 
environmental protection, since the removal and treatment of contaminated perched groundwater offers 
enhanced protection over that provided by Alternative 1. As would be the case for Alternative 1, the 
wastes would receive no treatment under this alternative, so there would be no reduction in toxicity or 
volume; however, the cap would reduce the mobility of contaminants to the groundwater, so this 
alternative was rated 2 in this category. 

0 

5.1.3.2 Implementability 
Constructability, reliability, maintainability, and agency approvals have all been assigned ratings of 4 
under Alternative 2. The favorable ratings are primarily due to the fact that the wastes would not be 
removed from the property. The technologies of capping the landfill wastes and of removing the 
perched water from the ground and treating it are proven and implementable. Skilled labor and the 
materials needed to implement this alternative are available. The probability of schedule delays, the 
extent of maintenance, and the need for obtaining agency approvals are all comparable to those 
described for the implementation of Alternative 1. Alternative 2 was rated 5 in the category of special 
engineering, because the technologies involved in its implementation are all proven. 
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5.1.3.3 Cost 
The present worth of this alternative for this waste area is $ 1,870,000. Capital costs associated with 
the implementation of this alternative are $ 1,250,OOO. 

5.1.4 Alternative 3: Removal of Waste, Perched Groundwater Treatment, and On-Property Disposal 

5.1.4.1 Effectiveness 
Alternative 3 received a rating of 3 in the category of short-term protection of public health and the 
environment. Because the implementation of this alternative would involve the removal of landfd 
wastes from their current location and its disposal in an EDF that would be constructed on property, 
the risks to workers would be higher than those incurred for nonremoval alternatives. There also 
would be short-term environmental impacts such as dust, noise, and construction traffic associated with 
building the EDF, so that Alternative 3 was rated 2 in that category. 

This alternative is rated 3 in the category of long-term effectiveness in protecting public health and the 
environment, because the on-property EDF would include liners underneath the stored wastes from the 
landfill, thereby inhibiting the leaching of contamination and providing enhanced environmental 
protection over that offered by alternative 1. Alternative 3, which would require on-site disposal, is 
rated lower than Alternative 4 because the area surrounding the FMPC is more densely populated than 
areas around off-site disposal locations. This alternative rated 2 in the category of reduction in 
toxicity, mobility or volume, because its implementation would have essentially the same results as 
those described for Alternatives 1 and 2. 

5.1.4.2 Implementabilitv 
This alternative rated a 4 for constructability. An EDF would have to be built on property, but the 
technologies involved in construction of this type do not differ significantly from those used in cap 
construction. In the reliability category, this alternative rated 3 because of increased potential for 
schedule delays associated with excavation of the waste and construction of the EDF. Since 
maintenance of the EDF would consist primarily of maintaining the multilayer cap, a rating of 4 was 
assigned to this alternative in this category. As with Alternative 2, agency approvals would be 
required for discharging the treated groundwater off property, but other remedial activities are confined 
to the property and would require no permits. This alternative was rated 4 in the agency approval 
category. Technologies utilized in the implementation of this alternative are proven, so Alternative 3 
was rated 5 in the special engineering category. 

5.1.4.3 Cost 
The present worth of this alternative for this waste area is $ 23,260,000. Capital costs associated with 
the implementation of this alternative are $ 14,610,000. 
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5.1.5 Alternative 4: Removal of Waste, Perched Groundwater Treatment. and Off-Site Disposal 

5.1.5.1 Effectiveness 
This alternative was rated 3 in the category of short-term protection of public health, because of the 
increased risk (over the previously discussed alternatives) to workem involved in both the removal and 
off-site shipment of the landfill wastes. The short-term environmental impacts of the removal, 
packaging, and transportation of the wastes earned a rating of 2 for this alternative in the category of 
short-term protection of the environment, because removal actions coupled with off-site transportation 
are more disruptive to the environment. 

Because an off-site facility provides enhanced protection (disposal must meet applicable regulations) . 

and because human population in the vicinity of candidate off-site disposal facilities is less than that 
surrounding the FMPC, Alternative 4 has been rated 4 for long-term effectiveness in protecting human 
health and the environment. As with Alternatives 1 and 2, the implementation of Alternative 4 would 
provide no reduction in the volume or toxicity of the landfill wastes, but there would be a reduction in 
mobility since the wastes would be removed from the site; so, this alternative is rated 2 in that 
category. 

5.1.5.2 Implementabilit 
The ratings for this alteLative are identical to those assigned to Alternative 3, with the exception of 
agency approvals. Permits for off-site transportation and disposal would be required. 

0 

Since (under Alternative 4 implementation) the wastes may have to be shipped across several states to 
reach the off-site disposal facility, the required agency approvals may be considerably more difficult to 
obtain, so a rating of 2 was given in that category. Proven technologies would be used in the 
implementation of this alternative, so it was rated 5 in the special engineering category. 

5.1.5.3 Cost 
Using rail transportation, the present worth of this alternative for this waste area is $ 66,600,000. 
Capital costs associated with the implementation of this alternative are !§ 42,000,000. 

5.1.6 Alternative 5 :  Removal and Treatment of Waste, Perched Groundwater Treatment, and On- 
Promrtv DisDosal 

5.1.6.1 Effectiveness 
Alternative 5 received a rating of 3 in the category of short-term protection of public health, because it 
calls for removal of wastes from the landfill. Risks of exposure to workers would be higher under this 
alternative than for nommoval actions. The implementation of this alternative also would result in 
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short-term environmental impacts associated with the construction of an on-property EDF, so it 
received a rating of only 2 for short-term protection of the environment. 

In the categories under long-term effectiveness, this alternative has been assigned a rating of 4 for 
protection of human health and the environment due to the treatment of the waste coupled with the 
protective features offered by the EDF. Also, under the implementation of this alternative, thermal 
treatment of the landfill wastes would be employed and would result in reduction of toxicity, mobility, 
and volume. In this category, this alternative received a rating of 5. 

5.1.6.2 ImDlementabilitv 
Alternative 5 would involve the construction of an on-property EDF, but the technologies used would 
not differ significantly from cap construction; so this alternative has been rated 4 for constructability. 
For reliability this alternative has been rated 2, due primarily to the increased potential for schedule 
delays associated with excavation of the landfill wastes and constmction of the EDF. Under this 
alternative, maintenance would consist primarily of the EDF’s multilayer cap and has been given a 
rating of 5. Most activities associated with this alternative would be conducted on-property. Agency 
approvals would be required only for the off-property discharge of treated, perched groundwater; so a 
rating of 4 was assigned to this alternative in that category. Proven technologies would be used to 
implement this alternative, with the exception of waste incineration. Incineration in itself is a proven 
technology, but it is more complex than the other technologies utilized for Operable Unit 2, so it was 
given a 5 for special engineering. 

5.1.6.3 Cost 
The present worth of this alternative for this waste area is 
the implementation of this alternative are $ 20,150,000. 

31,800,000; capital costs associated with 

5.1.7 Alternative 6: Removal and Treatment of Waste, Perched Groundwater Treatment, 
and Off-Site Dismsal 

5.1.7.1 Effectiveness 
For short-term protection of public health, this alternative has been rated 3. The landfill wastes are 
removed and disposed of off-site, so worker exposure risks are higher than for nonremoval 
alternatives. Short-term environmental impacts would result from the excavation, packaging, and 
transportation (to the off-site facility) of the wastes. Consequently, Alternative 6 received a rating of 2 
in this category. 

This alternative was rated 3 in the category of long-term effectiveness, because an off-site facility 
provides enhanced protection (disposal must meet applicable regulations) and because human 
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population in the vicinity of candidate off-site disposal facilities is less than that surrounding the 
FMPC property. Toxicity, mobility, and volume would be reduced by thermal matment of the wastes, 
so this alternative was rated 5 for this criteria as well. 

5.1.7.2 ImDlementability 
Under this alternative, it is likely that an existing off-site disposal facility would have to be enlarged to 
accept the landfill wastes, but construction of that type does not differ significantly from cap 
construction, so Alternative 6 was assigned a rating of 5 in the comctabi l i ty  category. Primarily 
because of the increased potential for schedule delays associated with excavation of the landfill waste, 
this alternative has been rated 3 for reliability. This alternative would not require any perpetual 
maintenance because the waste would not be stored on property, so this alternative also has been rated 
- 5 in maintainability. 

Since the wastes may have to be shipped across several states to reach the off-site disposal facility, the 
required agency approvals may be considerably more difficult to obtain, so a rating of 3 is given in 
that category. Proven technologies (except for incineration) would be used in the implementation of 
this alternative. Incineration is a proven technology but is more complex, so it was rated 5 in the 
special engineering category. 

0 5.1.7.3 Cost 
. 

Using rail vansportation, the present worth of this alternative for this waste area is $ 90,350,000. 
Capital costs associated with the implementation of this alternative are $ 56,940,000. 

5.2 LIME SLUDGE PONDS 

5.2.1 Alternative 0: No Action 

5.2.1.1 Effectiveness 
The No-Action Alternative for the Lime Sludge Ponds is similar to that of the Sanitary Landfill. For 
short-term effectiveness in protecting public health, Alternative 0 rated a 5. However, because present 
environmental impacts would continue, this alternative has been rated 2 for its effectiveness in 
protecting the environment. Implementation of this alternative would not mitigate the spread of 
contamination. The baseline risk assessment assumes that access restrictions will be removed in the 
future and that the receptors of contamination will be located adjacent to this waste unit. The resulting 
risk to these receptors, under implementation'of Alternative 0, would be higher for the long term' (than 
for the short term); therefore, this alternative Was rated only J- for long-term effectiveness. 
Implementation of this alternative would not reduce toxicity, mobility, or volume, so has been assigned 
a rating o f l  in that category. 
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5.2.1.2 Implementability 
The current situation at the site illustrates the implementability of this alternative. There would be 
neither construction nor use of technologies (other than groundwater monitoring); the likelihood of 
schedule delays would be remote. Agency approvals would not be needed, because no action would 
be taken and no special engineering would be needed. Alternative 0 rated 3 in all these categories. 

5.2.1.3 Cost 
The present worth of this alternative for this waste unit is $ 384,000. There are no capital costs 
associated with the implementation of this alternative. 

5.2.2 Alternative 1: Nonremoval - Containment With In Situ Stabilization 

5.2.2.1 Effectiveness 
This alternative has been rated 4 for short-term effectiveness, because the benefits of its 
implementation would begin immediately and because it would be relatively effective in protecting 
both public health and the environment. Reduction of the infiltration of precipitation would begin 
with the onset of cap construction and would increase as construction progressed. Since the waste 
would not be removed from the lime sludge ponds, the risks of exposure to workers would be 
minimal. 

This alternative was rated 2 in the category of long-term effectiveness, because the mobility of 
contamination is reduced by stabilization of the waste. Protection of public health and the 
environment is greater than for the No-Action Alternative. There would be a reduction in toxicity and 
mobility for this alternative, but verification of stabilization of lime sludge in situ would be more 
difficult than it would be under a removal alternative; therefore, a lower ranking was assigned for this 
category when compared to a removal alternative. The volume of the lime sludge would increase by 
the volume of additives used to stabilize it, but the total waste volume of Operable Unit 2 would not 
increase substantially if ash from the FMPC fly ash piles were used to stabilize the lime sludge. 
Alternative 1 has been rated 3 in the category of reduction of mobility, toxicity, or volume. 

5.2.2.2 Implementability 
Alternative 1 has received a rating of 4 in the implementability categories of constructability, 
reliability, maintainability, and requirement of agency approvals. Capping is a proven technology and 
can be implemented for Operable Unit 2. Reliability focuses on the probability of schedule delays, 
and since implementation of this alternative would involve no removal action, it would not be as likely 
to involve such delays as would a removal alternative. Some maintenance would be required for the 
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cap, and some agency approvals would be required (to discharge treated water collected form surface 
runoff). The implementation of Alternative 1 would require no special engineering, so it has been rated 
- 5 in that category. 

5.2.2.3 
The present worth of this alternative for this waste area is .$ 11 ,000,000. Capital costs associated with 

the implementation of this alternative are $ 7,100,000. 

5.2.3 Alternative 2: Nonremoval - Containment with In Situ Stabilization and Perched 
Groundwater Treatment 

5.2.3.1 Effectiveness 
Alternative 2 is rated 4 in the categories of short-term protection of public health and the environment. 
The benefits would be attained rapidly since the waste would not be removed from its present location, 
and the reduction in infiltration of precipitation would begin with cap construction and increase as 
construction progressed. There would be some potential for worker exposure to contaminated perched 
groundwater, but the increased risk due to this (when compared to Alternative 1) is not sufficient to 
warrant a reduced numerical ranking. Both Alternatives 1 and 2 provide for the treatment of collected 
surface water runoff. 0 
This alternative has been rated 3 for long-term protection of public health and long-term environmental 
effectiveness, because including removal and treatment of perched groundwater offers enhanced 
protection over that provided by Alternative 1. In the category of reduction of toxicity, mobility, and 
volume this alternative was assigned a favorable rating of 9, because the lime sludge would receive 
on-property treatment. 

5.2.-3.2 Implementability 
Alternative 2 has received ratings of 5 under the criteria of constructability, reliability, maintainability, 
and agency approvals. The favorable ratings are primarily due to the fact that the lime sludge waste 
would not be removed from the property. The technologies of capping the stabilized lime sludge and 
of removing the perched water from the ground and treating it are proven and implementable. Skilled 
labor and the materials needed to implement this alternative are available. The probability of schedule 
delays, the extent of maintenance, and the need for obtaining agency approvals are all comparable to 
those described for the implementation of Alternative 1. Alternative 2 was rated 5 in the category of 
special engineering, because proven technologies would be used in its implementation. 

5.2.3.3 Cost 
The present worth of this alternative for this waste area is $ 11.1 10,OOO. Capital costs associated with 
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0 5.2.4 Alternative 3: Removal and Treatment of Waste, Perched Groundwater Treatment, and On- 

PrORertY Dismsal 

5.2.4.1 Effectiveness 
This alternative was rated 2 in the category of short-term protection of public health, because of the 
increased risk (over the previously discussed alternatives) to workers involved in the removal, 
stabilizing, and packaging of the lime sludge. The short-term environmental impacts of the removal 
and packaging of the wastes earned a rating of 2 for this alternative in the category of short-term 
protection of the environment. 

Alternative 3 was rated 4 in the category of long-term effectiveness in protection of public health and 
the environment. The treatment and on-property disposal of the lime sludge offers enhanced human 
health and environmental protection, since disposal must meet applicable regulations. There would be 
an increase in the volume of the lime sludge waste under the implementation of this alternative, but 
the total waste volume of Operable Unit 2 would not increase substantially if ash from the FMPC fly 
ash piles were used to stabilize the lime sludge. Due to the high reduction of toxicity and mobility 
under this alternative, it was rated 5 in this category. 

5.2.4.2 Implementabilit 
Alternative 3 would inv:lve the construction of an on-property EDF, but the technologies used would 
not differ significantly from cap construction; so this alternative has been rated 3 for constructability. 
For reliability this alternative was rated 3, due primarily to the increased potential for schedule delays 
associated with excavation of the landfill waste and construction of the EDF. Under this alternative, 
maintenance would consist primarily of the disposal facility’s multilayer cap and has been given a 
rating of 4. Most activities associated with this alternative would be conducted on-property. Agency 
approvals would be required only for the off-property discharge of treated, perched groundwater, so a 
rating of 4 was assigned to this alternative in that category. Proven technologies would be used to 
implement this alternative, so it was given a 5 for special engineering. 

5.2.4.3 
The present worth of this alternative for this waste unit is $ 28,950.000; capital costs associated with 
the implementation of this alternative are $ 18,020,000. 

5.2.5 Alternative 4: Removal and Treatment of Waste, Perched Groundwater Treatment, 
and Off-Site Disposal 

5.2.5.1 Effectiveness 
For short-term protection of public health, this alternative has been rated 2 because the landfill waste 
would be removed and disposed of off site, and worker exposure risks are higher for removal than for 
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nonremoval alternatives. Short-term environmental impacts would result from the excavation, 
packaging, and transportation of the wastes. Consequently, this alternative received a rating of 2 in 
this category. 

This alternative rated 5 for protection of public health and the environment because waste treatment 
and off-site disposal provide enhanced protection, since disposal must meet applicable regulations. 
Also, human population in the vicinity of candidate off-site disposal facilities is less than that 
surrounding the present location. In addition, stabilization of waste achieves a reduction in toxicity 
and mobility due to the treament employed. Stabilizing the lime sludge would result in a net increase 
in volume for Operable Unit 2 overall, but this increase is minimized by using FMPC fly ash as a 
stabilizing agent. Therefore this alternative rates 5 for this criteria, as well. 

5.2.5.2 Implementability 
Under this alternative, it is likely that an existing off-site disposal facility would have to be enlarged to 
accept the landfill waste, but construction of that type does not differ significantly from cap 
construction, so Alternative 4 has been assigned a rating of 4 in the constructability category. 
Primarily because of the increased potential for schedule delays associated with excavation of the 
waste, this alternative has been rated 3 for reliability. This alternative would not require any perpetual 
maintenance because the waste would not be stored on-property, so this alternative has been rated 5 
for maintainability. Since (under Alternative 4 implementation) the waste may have to be shipped 
across several states to reach the off-site disposal facility, the required agency approvals may be 
considerably more difficult to obtain, so a rating of 3 was given in that category. Proven 
technologies would be used in the implementation of this alternative, so it has been rated 5 in the 
special engineering category. 

0 

5.2.5.3 Cost 
Using rail transportation, the present worth of this alternative for this waste area is $ 77,000,000. 
Capital costs associated with the implementation of this alternative are $ 46,500,000. 

5.3 FLY ASH/SOUTHFIELD AREAS 

5.3.1 Alternative 0: No Action 

5.3.1.1 Effectiveness 
In the short tern, this alternative poses little risk to public health or the environment, since all material 
would remain in place and would not be disturbed. It is assumed that property access restrictions 
would exist in the short term, and overall risks are considered low. The baseline risk assessment 
indicates that the potential for groundwater contamination under this alternative would be low, and 
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access restrictions would prevent receptors from coming into direct contact with the wastes. In the 
category of short-term protection of public health, this alternative was rated 3. However, present 
environmental impacts would continue under this alternative, so the No-Action Alternative was rated 2. 
for short-term effectiveness in protecting the environment. 

Alternative 0 was rated an unfavorable 1 for long-term protection of public health and the 
environment, because it does not mitigate the spread of contamination. The baseline risk assessment 
assumes that access restrictions will be removed in the future and that the receptor would be located 
on site. The resulting risk to these receptors is much higher for the long term. A rating of 1 also was 
given in the category of reduction of toxicity, mobility, or volume, because there would be no such 
reduction under the implementation of this alternative. 

5.3.1.2 ImrAementability 
The current situation at the site illustrates the implementability of this alternative. There would be 
neither construction nor use of technologies (other than groundwater monitoring); the likelihood of 
schedule delays would be remote. Agency approvals would not be needed, because no action would 
be taken; and no special engineering would be needed. Alternative 0 received a rating of 5 in all these 
categories. 

5.3.1.3 
The present worth of this alternative for this waste area is $ 1,152,000. There are no capital costs 
associated with the implementation of this alternative. 

5.3.2 Alternative 1: Nonremoval - Containment 

5.3.2.1 Effectiveness 
This alternative rates 4 for short-term protection of public health and the environment, because the 
reduction in inliltration of precipitation would begin with the onset of cap construction and increase as 
construction progresses. The potential for exposure to workers is less for this nonremoval alternative 
than it would be for a removal alternative. 

In the long term, the effectiveness of this alternative is less favorable than for the short term. The cap 
would require periodic maintenance, and no liners would be placed under the waste. Therefore, this 
alternative has been rated a 2 in this category. There would be no reduction in toxicity or volume 
under the implementation of this alternative, but the cap would reduce the mobility of the 
contaminants. In the category of reduction in toxicity, mobility, or volume, Alternative 1 was rated 2. 
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maintainability, and requirement of agency approvals. Capping is a proven technology and can be 
implemented for Operable Unit 2. Reliability focuses on the probability of schedule delays; and since 
this is a nommoval alternative, it is not as likely as a removal alternative to involve such delays. 
Some maintenance would be required for the cap, and some agency approvals would be required to 

discharge mated water collected form surface runoff. Like the other waste units discussed, the 
implementation of Alternative 1 for the Fly AsWSouthfield areas would require no special engineering. 
It has been rated 5 in that category. 

5.3.2.3 Cost 
The present worth of this alternative for this waste area is $ 70,870,000. Capital costs associated with 
the implementation of this alternative are $46,85O,bOo. 

5.3.3 Alternative 2: Nonremoval - Containment with Perched Groundwater Treatment 

5.3.3.1 Effectiveness 
For the short term, this alternative rates 4 because the benefits of implementing it would be attained 
rapidly, sin= the wastes is not removed and capping would reduce infiltration of precipitation as cap 
consuuction progresses. There is the potential for worker exposure to contaminated perched 
groundwater, however, when compared to Alternative 1, this increased risk is not sufficiently high to 
warrant a reduced numerical ranking. Both Alternatives 1 and 2 provide for treatment of contaminated 
water collected from surface runoff. 

0 

The long-term effectiveness of this alternative rates a 3 for public health and environmental protection, 
since the removal and treatment of contaminated perched groundwater would offer enhanced 
protectiveness over that provided by Alternative 1. As was the case for Alternative 1, the wastes 
would receive no treatment; however, the cap would reduce the mobility of contaminants to the 
groundwater. Therefore this alternative rates a 2 for this category. 

5.3.3.2 Implementability 
This alternative rates a 4 for constructability, reliability, maintainability, and agency approval. Since 
the wastes would not be removed but would remain on-property, these four criteria received overall 
favorable ratings. Capping is a proven technology; skilled labor and materials exist to implement this 
alternative. The technologies for removing and treating perched groundwater are proven and 
implementable. Schedule delays are not likely with this alternative, so reliability is ranked favorably. 
Maintenance and agency approval is comparable to that expected for Alternative 1. Special 
engineering is rated as 5 since proven technologies would be utilized for this alternative. 
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5.3.3.3 
The present worth of this alternative for this waste area is $70,940,000. Capital costs associated with 
the implementation of this alternative are $46,900,000. 

5.3.4 Alternative 3: Removal of Waste, Perched Groundwater Treatment, and On-Prowrtv Disuosal 

5.3.4.1 Effectiveness 
This alternative was .rated 3 in short-term protection of public health because the wastes would be 
removed and placed in an EDF to be constructed on-property; potential for worker exposure is less, 
however, for nonremoval than for removal alternatives. For environmental protection, there would be 
short- term impacts due to construction of the EDF, so this alternative rates a 2. 

Long-term effectiveness rates a 3 because the on-property EDF would provide enhanced protection due 
to the liners being placed beneath the wastes. Reduction in toxicity, mobility, or volume is essentially 
unchanged from that of Alternatives 1 and 2; therefore this alternative was rated a 2 in that category. 

5.3.4.2 Implementability 
This alternative rates a 4 for constructability, because an EDF would have to be built onlproperty. The 
technologies used in this type of construction do not differ significantly from those used, in cap 
construction. For reliability this alternative rated a 3, due primarily to the increased likelihood of 
schedule impacts from construction of the on-property EDF and the excavation of wastes. 
Maintainability was rated 4 because maintenance of the EDF would consist primarily of maintenance 
of the multilayer cap. Since most activities would be conducted on-property, the agency approvals 
category was rated & however, treated water would require off-property discharge. Technologies 
utilized for this alternative are proven; therefore special engineering has been rated 5, 

5.3.4.3 Cost . 

The present worth of this alternative for this waste area is $ 291,000,000. Capital costs associated 
with the implementation of this alternative are $ 180,010,000. 

5.3.5 Alternative 4: Removal of Waste, Perched Groundwater Treatment, and Off-Site Disposal 

5.3.5.1 Effectiveness 
For short-term public health protection, this alternative has received a rating of 3 &cause the wastes 
are removed and disposed of off-site; worker exposures are higher for removal than for nommoval 
alternatives. For environmental protection, there would be short-term impacts due to transportation of 
the wastes to an off-site disposal facility, so this alternative was rated 2. 
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0 Alternative 4 was rated 5 in long-term protection of public health because an off-site facility would 

provide enhanced protection (disposal must meet applicable regulations). Also, human population in 
the vicinity of candidate off-site disposal facilities is less than that surrounding the present location. 
Reduction in toxicity, mobility, or volume would be similar to that of Alternatives 1 and 2; therefore 
this alternative rates a 2. 

5.3.5.2 Implementability 
This alternative has been rated a 4 for constructability since the only construction would be 
enlargement of an existing facility. The technologies used in this type of construction do not differ 
significantly from those used in cap construction. For reliability this alternative was rated a 2, due 
primarily to the increased likelihood of schedule impacts incurred from the excavation of wastes. 
Maintainability is rated 5 because maintenance would not be required for this alternative since the 
waste would not be stored on-property. Since the waste would be disposed of off-site, agency 
approvals may be more difficult to obtain, so this category was rated 4. Technologies utilized for this 
alternative are proven; therefore special engineering was rated 2. 

5.3.5.3 
Using rail uansportation, the present worth of this alternative for this waste area is $ 825.170,OOO. 
Capital costs associated with the implementation of this alternative are $ 517,200,000. 

5.3.6 Alternative 5 :  Removal and Treatment of Waste, Perched Groundwater Treatment, and On- 
Property Disposal 

0 

5.3.6.1 Effectiveness 
For short-term public health protection, this alternative has been rated 2 because the wastes are 
removed and disposed of on-property; again, worker exposures are higher for removal alternatives. 
For environmental protection, there will be short-term impacts due to construction of an on-property 
EDF, so this alternative rates 2. 

This alternative was rated 4 for long-term effectiveness, because an on-property EDF provides 
enhanced protection (disposal must meet applicable regulations). Also, waste treatment is employed 
and results in a reduction of toxicity and mobility. The volume would increase in about the same 
amount as the additives involved in the treatment process, but the total waste volume of Operable 
Unit 2 would not increase substantially if FMPC fly ash were used as a stabilizer. 

5.3.6.2 Implementabilitv 
This alternative rated 5 for constructability since an EDF would have to be built on-property. The 
technologies used in this type of construction do not differ significantly from those used in cap 
construction. For reliability this alternative was rated 3, primarily due to the increased likelihood of 
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schedule impacts from construction of an on-property EDF and the excavation of wastes. 
Maintainability was rated 9 because maintenance of the EDF would consist primarily of maintenance 
of the multilayer cap. This alternative was rated 2 for agency approvals because most activities would 
be conducted on-property. However, treated water would require off-property discharge. 
Technologies utilized for this alternative are proven, so a rating of 5 was assigned for special 
engineering. 

5.3.6.3 Cost 
The present worth of this alternative for this waste area is $ 293,810,000; capital costs associated with 
the implementation of this alternative are $ 182,070,000. 

5.3.7 Alternative 6: Removal and Treatment of Waste, Perched Groundwater Treatment, and Off- 
Site Dimsal  

5.3.7.1 Effectiveness 
For the short-term protection of public health, this alternative rates 2, because the wastes would be 
removed and disposed of off-site; potential for worker exposure is higher for removal than for 
nonremoval alternatives. For environmental protection, there would be short-term impactsdue to 
transportation of waste to an off-site disposal facility, so this alternative rates a 2. a - 
This alternative was rated 5 in long-term effectiveness, because an off-site facility would provide 
enhanced protection (disposal must meet applicable regulations). Also, human population in the 
vicinity of candidate off-site disposal facilities is less than that surrounding the present location. 
Thermal treatment of waste would achieve a reduction in toxicity and mobility, so this alternative rates 
- 5 for this criteria, also. 

5.3.7.2 Implementability 
This alternative rates a 9 for constructability since, although an existing facility would have to be 
enlarged, technologies used in this type of construction do not differ significantly from those used in 
cap construction. For reliability this alternative rates a 2. due primarily to the increased likelihood of 
schedule delays associated with the excavation of wastes: Maintainability was rated 5, because no 
perpetual maintenance would be required since the waste would be stored off-site. Since off-site 
disposal could involve transporting the waste across several states, agency approvals might be 
considerably more difficult to obtain, so this alternative was rated 2 in this category. Proven 
technologies would be utilized for this alternative; therefore special engineering was rated 5. 

5.3.7.3 Cost 
Using rail transportation, the present worth of this alternative for this waste area is $ 818,300,000. 
Capital costs associated with the implementation of this alternative are $ 5 1 1 ,OOO,OOO. 

254 
O W U 2  Task 121.dscf-5.1/Rcv. 304-05-91 5 - 16 



FMPC-0212-6 FINAL 
April 18. 1991 

1165 0 5.4 ADDITIONALCOSTS 
The costs listed in Sections 5.1 through 5.3 do not include all costs for all alternatives; e.g., the cost of 
the on-site EDF that is a part of the remediation for several alternatives. The present worth and capital 
costs of such facilities are listed below. 

The present worth of the on-site EDF is $ 359,500,000, the capital costs a $249,600,000. 

The present worth of the shredder/compactor is $ 4,650,000; the capital costs are !$ 2,850,000. 

The present worth of the temporary holding facility is $ 15,500,000; the capital costs are $ 10,200,000. 

The present worth of the railroad spur is $ 12,800,000; the capital costs are $ 8,560,000. 

The present worth of the load-out facility is $ 5,370,000; the capital costs are $ 3,730,000. 

The present worth of the AWWT facility is $ 1,440,000; the capital costs are $ 350,000. 

Total rail transportation costs would include costs for the shredder/compactor, railroad spur, and the 
loadout facility. 0 
5.5 SCREENING SUMMARY 
Tables 5-1 through 5-3 summarize a composite ranking for alternatives considered for each waste unit 
within Operable Unit 2. Results of the screening summary relative to alternative retention are 
discussed in Section 6.0. 
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TABLE 5-1 

SCREENING SUMMARY FOR THE ALTERNATIVES FOR OPERABLE UNIT 2 

SANITARY LANDFILL 

Criteria ALTO ALT1 ALT2 ALT3 ALT 4 ALT 5 ALT 6 

EFFECTIVENESS 

Short-term Public Health 

Short-term Environmental 

Long-term Public Health 

Long-term Environmental 

Reduction in Toxicity, 
Mobility and Volume 

IMPLEMENTABILITY 

Consuuctibili ty 

Reliability 

Maintainability 

Agency Approvals 

Special Engineering 

4 

2 

1 

1 

1 

5 

5 

5 

5 

5 

4 

4 

2 

2 

2 

4 

4 

4 

4 

5 

4 

4 

3 

3 

2 

4 

4 

4 

4 

5 

3 

2 

3 

3 

2 

4 

3 

4 

4 

5 

3 

2 

4 

4 

2 

4 

3 

5 

3 

5 

3 
2 

4 

4 

5 

4 

3 

4 

4 

4 

3 

2 

5 

5 

5 

4 

3 

5 

3 

4 
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TABLE 5-2 

SCREENING SUMMARY FOR THE ALTERNATIVES FOR OPERABLE UNIT 2 

LIME SLUDGE PONDS 

Criteria ALT 0 ALT 1 ALT 2 ALT 3 ALT 4 

EFFECTIVENESS 

Short-term Public Health 

Short-term Environmental 

Long-term Public Health 

Long-term Environmental 

Reduction in Toxicity, 
Mobility and Volume 

IMPLEMENTABILITY 

Constructibility 

Reliability 

Maintainability 

Agency Approvals 

Special Engineering 

5 4 

5 4 

5 4 

5 4 

5 5 

3 3 

2 2 

4 5 

4 5 

5 5 

4 4 

3 3 

4 5 

4 3 

5 5 

9 
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TABLE 5-3 

SCREENING SUMMARY FOR THE ALTERNATIVES FOR OPERABLE UNIT 2 

FLY ASH/SOUTHFELD AREAS 

Criteria ALT 0 .ALT1 ALT2 ALT3 ALT 4 ALT 5 ALT 6 

EFFECTIVENESS 

Short-term Public Health 

Short-term Environmental 

Long-term Public Health 

Long-term Environmental 

Reduction in Toxicity, 
Mobility and Volume 

IMPLEMENTABILITY 

Consuuctibility 

Reliability 

Maintainability 

Agency Approvals 

Special Engineering 

4 

2 

1 

1 

1 

5 

5 
5 

5 

5 

4 

4 

2 

2 

2 

4 

4 

4 

4 

5 

4 

4 

3 

3 

2 

4 

4 

4 

4 

5 

3 

2 

3 

3 

2 

4 

3 

4 

4 

5 

3 

2 

4 

4 

2 

4 

3 

5 

3 

5 

3 

2 

4 

4 

5 

4 

3 

4 

4 

5 

3 

2 

5 

5 

5 

4 

3 

5 

3 

5 

TOTAL 34 35 37 33 35 38 40 
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6.0 GENERAL SUMMARY 

In Section 5.0 the alternatives were formally ranked according to their ability to meet the general 
screening criteria. The results of that ranking indicate a n m w  range of scores. This narrow range 
can be attributed to the fact that all of these alternatives can be implemented, and short-term 
effectiveness favors nonremoval alternatives while long-term effectiveness favors removal and 
treatment alternatives. The results of the screening are presented for each waste unit group. A 
discussion of the No-Action Alternative (Alternative 0) is not presented; however, it will be carried 
forward into detailed analysis as a baseline for comparison. It also should be emphasized that 
although a separate alternative was not developed for reutilization of the fly ash or lime sludges to 
stabilize other FMPC wastes, this option is available and can be incorporated into any of the 
alternatives developed. CERCLA Section 12 1 outlines certain considerations for remedy selection 
(discussed in EPA RVFS Guidance Section 1.3.1). including resource recovery technologies. For 
example, the fly ash could be used as a stabilizing agent for the Southfield wastes under 
Alternatives 5 or 6. 

6.1 SANITARY LANDFILL 
Of the removal alternatives ranked for comparison, Alternatives 5 and 6 received the highest ranking 
and will be carried forward into detailed analysis. Alternatives 1 and 2 received a lower ranking than 
Alternatives 5 and 6, but will be carried forward into detailed analysis to maintain the range of 
alternatives retained for further evaluation. Alternatives 3 and 4 received the lowest rankings of the 
alternatives evaluated and, therefore, have been eliminated from further consideration. This is 
consistent with provisions outlined in CERCLA Section 121, which do not favor removal and 
redisposal of wastes without treatment. 

6.2 LIME SLUDGE PONDS 
The results of the screening exercise indicate no significant advantage for any of the action 
alternatives. Therefore all of the alternatives will be camed forward into detailed analysis. 

6.3 FLY ASH/SOUTHFIELD AREAS 
Of the removal alternatives ranked for comparison, Alternatives 5 and 6 received the highest ranking 
and will be carried forward into detailed analysis. Although Alternatives 1 and 2 received a lower 
ranking than Alternatives 5 and 6, they will be cruried forward into detailed analysis to maintain the 
range of alternatives retained for further evaluation. Alternatives 3 and 4 received the lowest rankings 
of the alternatives evaluated and, therefore, have been eliminated from further consideration. This is 
consistent with provisions outlined in CERCLA Section 121, which do not favor removal and 
redisposal of wastes without treatment. 
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6.4 PRESENTATION OF ALTERNATIVES RECOMMENDED FOR DETAILED ANALYSIS 
Tables 6-1 and 6-2 show the alternatives that are recommended for detailed analysis as a result of 
initial screening. 

TABLE 6-1 

ALERNATIVES RECOMMENDED FOR DETAILED ANALYSIS - 
SANITARY LANDFILL AND FLY ASH/SOUTHFIELD AREAS 

Alt. Alt. Alt. Alt Alt. Alt Alt. 
0 1 2 3 4 5 6 

sanitary Landfii X X X 
Fly AsWSouthfield Areas X X X 

I 
J 

X X 
X X 

TABLE 6-2 

ALTERNATIVES RECOMMENDED FOR DETAILED ANALYSIS - 
LIME SLUDGE PONDS 

waste unit 
Alt. AIL Alt. Alt Alt. 
0 1 2 3 4 

Lime Sludge Ponds X X X X X 

6.5 DETAILED ANALYSIS PREVIEW 
The detailed analysis of alternatives will follow the development and screening of alternatives and 
precedes the selection of a preferred remedial action. The screened alternatives will be refined to 
provide greater detail and accuracy based on the results of additional analysis. During the detailed 
analysis, each alternative will be assessed against the criteria below: 

Compliance with ARARs 
Long-term effectiveness and permanence 

Short-term effectiveness 
Implementability 
cost 

Overall protection of human health and environment 

Reduction of toxicity, mobility, and volume 
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This approach to analyzing alternatives is designed to provide decision makers with sufficient l a65  
information to adequately compare the alternatives, select an operable unit remedy, and demonstrate 
satisfaction of the CERCLA remedy selection requirements in the Record of Decision. 
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A.0 DESCRIPTION OF TECHNOLOGIES AND PROCESS OPTIONS 

A.l INTRODUCTION 
The following description of potentially applicable technologies and p m s s  options is presented in 
alphabetical order. 

A. 1.1 BiologicaUBiosorbant 
This sorption process for removing toxic metal ions from water is based upon the natural strong 
affinity of biological materials, such as the cell walls of plants and microorganisms, for heavy metal 
ions. Biological materials, primarily algae, are immobilized in a polymer to produce a "biological" ion 
exchange resin. The material has a remarkable affinity for heavy metal ions. The bound metals can 
be stripped and recovered from the algal material in a manner similar to conventional resins. 

A. 1.2 CaminP (Infiltration Capping) 
The capping specified is a multiple-layer design that minimizes the vertical infiltration of storm water 
through the covered area. Before cap construction, clean fill soils would be- placed and contoured to 
provide long-term cap support and to' minimize any  potential future settlement problems. The 
multiple-layer cap design would consist of the following elements: 

Clay layer - A two-foot minimum thickness, compacted clay layer with a verified 1 X 10' 
centimeters per second (cm/s) permeability would be placed over the fill soils. Caps must 
minimally comply with requirements set forth in OAC 3745-27-08 and 3745-27-11. Caps must 
also meet the requirements set forth in 40CFR61 Subpart Q and 40CFR192. The cap must be 
constructed with enough erosion resistance to provide reasonable assurance of containment of 
radioactive waste. 

0 

Drainage layer - A drainage layer with a l ,X lo3 cm/s minimum permeability would be placed 
over the clay and consist of a 1-ft-thick layer. The upper portion would be a graded natural 
aggregate filter protecting the lower drainage layer from clogging. Although more costly to 
procure and install than the typical Resource Conservation and Recovery Act (RCRA) geotextile 
filter fabric, the all-natural drainage layer would alleviate concern over long-term material 
durability, as well as improving the overall drainage layer performance including: 

- Reducing the hydraulic driving forces acting on the clay layer by more tcmely removal of 
water percolating through the vegetative cover 

- Balancing the moisture content of vegetative and clay layers against seasonal exuemes, 
including drought 

. 

Biointrusion Bamer - A biointrusion barrier would be placed between the vegetative and 
drainage layers of the cap. This barrier would consist of a two-foot thick layer of cobbles, and 
would be designed to preclude deep<rooting plants and burrowing animals from damaging the 
clay liner lying below the drainage layer. The biointrusion barrier would be designed to 
progressively grade to aggregate of size suitable for use in the drainage layer. This type of a 
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barrier was considered for low-level radioactive disposal trench rehabilitation at the Maxey Flats 
site located in Kentucky, as well as the Niagara Falls storage site in New York. Research has 
been conducted to determine the effectiveness of these barriers (Hakonson et al. 1986). The 
research was conducted at Los Alamos National Laboratory in New Mexico. Soil erosion and 
infiltration of water into simulated trench caps with various surface treatments were measured for 
and sites. A control plot, which consists of crushed tuff covered by a soil layer, was established 
on the top of existing trench caps. The improved plot consisted of a cobble layer covered by 
gravel and soil. 

Cesium chloride was ysed as a tracer and was applied to the existing trench caps prior to 
construction of the test plots. After4- growing seasons, 16 percent of the samples collected 
over the control plot contained elevated levels of cesium, whereas all of the samples from the 
intrusion bamer plot contained background concentrations of cesium. Therefore. the biointrusion 
barrier was effective in prevention of plant roots from penetrating the trench cap. 

Vegetative layer - The two-foot-thick vegetative layer placed over the drainage layer would be 
composed of common clean soils with the upper three-inch thickness capable of supporting a 
hardy, persistent growth, shallow-rooted (zero root density at 12 inches deep) grass crop. 

The vegetative layer protects the clay layer against environmental abrasion including desiccation, 
freezehhaw damage, erosion, and hydraulic-induced stresses caused by standing or ponding 
water. 

0 All cap layers would be contoured to grades that promote drainage while minimizing the effects of 
waste subsidence and storm water erosion. 

A. 1.3 Clarification 
Clarification is also known as sedimentation and involves the separation of suspended solids from a 
liquid by gravity. It has no effect on the dissolved solids. 

Clarification can either be used as a prematment technique to remove suspended organic or inorganic 
contaminants before downstream processing or as a final polishing step to produce a high quality 
effluent suitable for direct discharge. Solids separation is usually enhanced by flocculation. 
Clarification can be performed in large tanks or pits (preferably with a sloped bottom) or in package 
equipment supplied by vendors. 

Clarification would not reduce the hazards associated with the solids, but it would reduce their volume. 
The sludge and wastewater produced by clarification would probably have to be treated further. No 
adverse environmental effects would be expected from this process. Clarification is a common proceis 
that can be included in the advanced wastewater treatment facility. 

. 
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A. 1.4 Dynamic ComDaction 
Dynamic compaction involves dropping 5-  to 40-ton weights from heights of 20 to 100 feet. resulting 
in compaction of surface and subsurface soils. A large-capacity crane repeatedly lifts and releases the 
weight at one location before moving on to the next location. 

This technology has been proven very effective in treating all types of soils, and has been shown to be 
extremely cost-effective. The technique would generate craters of various depths depending on the 
subsurface conditions. To minimize the potential of contaminate release into the surface environment, 
a thick soil blanket (approximately four or five feet) would be placed over the treatment area. The 
following support activities would be required before the start of any compaction effort: 

Cany out studies to confirm the technology’s abilities 
Remove and treat free-standing water 
Evaluate and implement groundwater control measures 

After treatment, the soil blanket would be contoured and a RCRA-type cap constructed. Groundwater 
control measures would be installed to make each dynamically compacted area an environmentally 
secure and permanent waste disposal unit. 

A. 1.5 Flocculation 
Flocculation is the coagulation of small, colloidal, suspended solids into larger particles to allow 
relatively easier separation from the wastewater. 

Flocculation is primarily a physical process that would help remove only the suspended.solids but 
would not affect the dissolved solids. Typically, chemicals such as alum; femc chloride, and high 
molecular weight polymeric compounds are added to help agglomerate the particles. More than one 
flocculent is normally used for removing inorganics in conjunction with neutralizatiorVprecipitation and 
clarification/fidtration. Typically. laboratory-scale bench- settling tests are required to select type and 
dosage of flocculent. 

Flocculation could be a part of a system to remove the suspended solids from wastewater. 
Flocculation would not reduce the hazard associated with the solids, but it would facilitate their 
subsequent treatment and disposal. The wastewater may have to be treated further before discharge. 
The sludge could be processed with the other sludges for disposal. Significant adverse environmental 
impacts should not result from this process if the flocculent is properly handled and stored. 
Flocculation costs are usually relatively low. However, depending on the type and/or dosage of 
flocculent used, the costs can be high. 
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A. 1.6 Hvdraulic RemovaVDredfzing; 
Hydraulic removal/dredging uses properly selected and designed pumps, with materialdislodging 
mechanisms, driven, suction and discharge line-all included in a site-specific, self-contained package. 

Hydraulic remova4dredging is generally limited to excavating slurries containing 10 to 20 percent 
solids by weight. It offers flexibility in pumping the slunykdiment a considerable distance (several 
thousand feet) to a designated treatment/storage area. 

By combining the capabilities of plain suction, cutterhead, and portable dredges, a site-specific 
pretested hybrid unit can be ordered to pump a slurry with a larger percentage of solids. Similar units 
have been built in the past and have a dredging depth capacity of 10 to 50 feet. 

This dredging method cannot be used for the removal of nonsludge wastes. Therefore. mechanical 
removal methods would be employed to complete waste removal by excavation. 

A.1.7 Interceptor Trench 
An interceptor trench installed around the perimeter of a waste area, or at a minimum along the 
downgradient side, will lower the water table in the vicinity of the waste and will capture leachate 
before it escapes into the sand and gravel aquifer. Wells installed into the lowest point in the trench 
would be used to pump the collected water to the surface for treatment prior to disposal. This method 
of groundwater collection and control is applicable to Operable Unit 2 since these waste units either lie 
totally above the natural till material or intersect the till to only shallow depths; in either case, the 
waste units lie above the groundwater table. Although the trench system could be maintained on a 
permanent basis, it is anticipated that reduction in infiltration achieved by the cap and runoff control 
measures would allow the eventual abandonment of the trench. 

A.1.8 Ion Exchange 
Ion exchange is a process in which certain dissolved ions are removed from water by exchanging them 
with other (counter) ions held by an insoluble solid (resin). Ion exchange resins are typically polymer 
beads that have been modified by the addition of chemical groups which attract various ionic species. 
The resins can be regenerated for reuse with a strong solution of the’ exchangeable counter ion. Resin 
types range from general purpose demineralization resins (which remove nearly all salts) to selective 
chelating resins (which have high affiities for specific ions). 

Ion exchange is used extensively for water and wastewater treatment. It is used also for treatment of a 
variety of industrial wastes to allow for the recovery of materials or by-products. Additionally, ion 
exchange has been used in waste treatment for removal and recovery of radioactive materials from 
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contaminated streams. It is usually used to remove low levels of ionic species (generally between 100 
and 500 parts per million [ppm]) and is not cost-effective at higher concentrations. Treatment of water 
with ion exchange can achieve very low effluent concentrations of contaminants. 

Ion exchange may be used as a final treatment remove trace metals and radionuclides from dilute 
wastewater. The resins may be used once and disposed of or they may be regenerated, which would 
produce a Concentrated waste stream for treatment and disposal; the concentrated regenerate may be 
treated with the sludge. Ion exchange is an easily implemented, reliable, commercial technology. 
Treatment cost is moderately expensive and depends on the type of resin employed and the quantity of 
the various ionic species removed from the wastewater. 

r 

A. 1.9 Mechanical Removal 

Backhoe - A backhoe is normally used for trenching and for other subsurface excavation where 
the excavator remains near the original working level. Backhoes are mechanically or 
hydraulically operated in a drag and hoist maneuver and are usually crawler-mounted. The 
lateral and vertical reach of a backhoe is limited by the length of the boom. Conventional 
backhoes are capable of digging to a depth-of approximately 40 feet. Deeper digging depths (up 
to 80 feet) are achieved by using modified backhoes with extended booms, modified engines, and 
counterweights. 

Backhoes have limited lateral and vertical reaches that can be improved upon by using an 
extended reach and depth machine. They are capable of excavating almost any type of material. 

Material transport and support equipment are required for a successful operation. 

Clamshell - A clamshell (or grab bucket) is a crane-operated mechanical removal device that 
could be crawler-mounted for this application. A clamshell is normally used for a reacwdepth of 
up to 100 feet. Production rates for clamshells ak relatively low (typically in the range of 20 to 
30 cycles per hour), and vary with depth, working media, and swing angle. Clamshell buckets 
range in capacity from 1 to 12 cubic yards. A large-capacity, specially designed bucket could be 
used for this application. The bucket could be designed so that ttie probability of losing material 
during hoisting would be reduced to a minimum. 

Clamshell dredging can excavate any type of material except highly consolidated sediments and 
solid rock. The excavation is done at nearly in situ densities. Clamshell dredges can be operated 
in confined areas; and by using a long boom, operator exposure can be minimized. Major 
problems are low production, potential of losing material during hoisting operation, and high 
energy/operational costs. Material transport and support equipment are required for a successful 
operation. 

Front-End Loader - A front-end loader is a tractor with a bucket for digging, lifting, hauling, 
and dumping materials. Front-end loaders are generally equipped with a hydraulically controlled 
bucket lift and can be either crawler- or rubber-tire-mounted. Their buckets vary in capacity and 
design. 
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Crawler-mounted loaders can be good excavators and can cany material as far as 300 feet. 
Medium-sized crawler-loaders typically have maximum bucket capacities of 5 to 6 cubic yards. 
Rubber-tire-mounted loaders for high production operations on stable surfaces have bucket 
capacities up to 20 cubic yards. Usually front-end loaders a used in combination with 
excavation equipment such as backhoes. 

Dragliie - A dragline is similar to a clamshell and is also a crane-operated device that would be 
crawler-mounted for this application. The primary difference is that a dragline bucket is loaded 
by being pulled across the material, whereas the clamshell is dropped into the material and 
hoisted vertically. A dragliie can be used to excavate many types of materials. 

The dragline has a longer reach and better horizontal control than a clamshell. It also has a 
greater potential of hoisting material and may require a specially designed bucket. 

a 

, 

A. 1.10 On-ProDertv Disuosal Facility 
An on-site engineered disposal facility (EDF) or an aboveground waste disposal facility could be 
constructed for the disposal of the waste material. The proposed EDF disposal concept basically 
consists of mounding over waste that has been placed on a stable structural pad. The aboveground 
structure is a reinforced vault-like concrete structure designed for permanent waste disposal. Both the 
EDF and the aboveground structure would accept only dry waste placed in noncorrosive containers 
and/or highly stabilizedholidified waste forms. The following ‘design(s) are being considered: 

a EDF 

- RCRA-type closure cap with leachate collectiorddetection system ( L W S )  

- Low permeability (1 X lo’ cm/s, maximum) multiple clay liner underlayment with LCDS 

Aboveground Structure 

- Designs 1A and 1B - The vault is constructed directly on grade 

(a) Design 1A with a liner system including LCDS 
(b) Design 1B is without the secondary leachate collection system or the high density 

polyethylene (HDPE) liner (only a primary leachate collection system). 
(c) A RCRA-type cap can be placed over the ciosed structure 

- Designs 2A and 2B - The-vault is constructed with the structural support slab placed six feet 
over grade ushg an extended height reinforced concrete foundation. 

(a) Design 2A with a liner system including LCDS 
(b) Design 2B is without the secondary leachate collection system or the HDPE liner (only a 

primary leachate collection system) 
(c) A RCRA-type cap can be placed over the closed structure 

/. 
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1/96? 
As a condition of placement, no untreated (wet, raw) waste or free liquids will be accepted for 
disposal in any on-property disposal facility. After Veatment the resulting waste form may be placed 
in bulk and/or containerized as follows: 

Dry (having a moistuxe content less than 15 percent by dry weight basis) placed in.a 
noncorrosive, structurally adequate container 

Pumpable, self-leveling, setable grouVwaste mix 

As with all on-property disposal technologies, a properly designed site along with regularly scheduled 
monitoring and facility maiiitenance programs will be required. 

A. 1.1 1 Packaginflransuortion 
Shipment of wastes off site must meet the U.S. Department of Transportation's (DOT) stringent 
packaging requirements for radioactive materials. DOT in 49CFR provides a number of general 
categories under which radioactive material may be shipped. Within the possible shipping 
designations allowed in the DOT regulations. low specific activity &SA) applies to Operable Unit 2 
(with certain restrictions). 

\ 

, -  

Material in which the radioactivity is essentially uniformly distributed 
and in which the average concentration of the contents do not exceed: 

Under this category, the Operable Unit 2 wastes will be specified as "normal form" because they have 
not been tested to meet the requirements of 49CFR173.469. 

A. 1.1 1.1 Low Smcific Activity - 

The advantage of shipping radioactive material as LSA is the gaining of exemptions by using 
specification packaging (Le., Type A, Type B, etc.). Whereas the other packaging and shipping 
classifications place a limit on the curie content of a package, the LSA classification places a limit on 
the specific activity of the contents of each package. 

Operable Unit 2 wastes will have to meet the restrictions of 49CFR173.403(n)(4) which states, 

. 

- 

(i) O.OOO1 millicurie per gram of radionuclides for which the 4 
quantity is not more than 0.05 curie 

(ii) 0.005 millicurie per gram of radionuclides for which the 4 
quantity is more than 0.05 curie, but not more than 1 curie 

(iii) 0.3 millicurie per gram of radionuclides for which the 4 quantity 
is more than 1, curie." 
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Note: 
special form or low specific activity radioactive material, permitted in 
a Type A package. 

is the maximum activity of radioactive material, other than 0 

In order to apply this definition, it must be noted that 49CFR173.433@)(3) states, 

In the case of a mixture of different radionuclides, where the identity 
and activity of each radionuclide is known, the permissible activity of 
each radionuclide R,, &, ...& must be such that F, + F, + ... + F, is 
not greater than unity, when: 

Total activity of R, F, = 
A,(R,) 

Total activity of & F- = 

- I  

Total activity of R,, F, = 
A,(W 

where A,(R,, R2, ...R,,) is the value of A, or A, as appropriate for 
nuclide R,, &, ...R,,." 

Note: "A1" is the maximum activity of special form radioactive 
material permitted in a Type A package. 

What all of the foregoing means for Operable Unit 2 is that the radionuclides in the decay chain 
present will have to be divided into three categories: those with an A, value equal to or less than 0.05 
curies, those with an 4 value greater than 0.05 but not more than 1 curie, and those with an 4 value 
greater than 1 curie. Then, using the above formula, the maximum activity concentrations may be 
calculated to determine packaging requirements. 

A. 1.12 Physicochemical Adsomtion 
Adsorption is a physicochemical process that involves the removal of dissolved solids from liquid 
waste by adsorption onto a matment medium (e.g., activated carbon or activated alumina). 

A. 1.13 PhysicochemicaUAdvanced Membrane Filuation/Ultrafiltration 
Advanced membrane filtration uses a specific pore-sized membrane usually in a specid wnfiguration 
to perfom filtration. Ultrafiltration is the use of micro-pore membranes, which may be enhanced 
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chemically or structurally to attract particles to the surface of the media for more effective filtering. 
Advanced membrane filtration has been used in the treatment of plating wastewater, printed circuit 
board wastewater, laundry recycling, and contaminated groundwater. Advanced membrane filtration 
consists of the following three essential elements: 

Pretreatment 
Membrane design 
Systemcleaning 

A. 1.14 Physicochemical/Coagulation/Polverization 
Coagulation is the process by which fine particulate material is removed from water by the addition of 
inorganic chemicals called coagulants, which accelerate the aggregation of particles into larger 
aggregates. Polymerization is a type of coagulation that uses organic polymers as the coagulant. 

Coagulation is one of the most frequently used process options for water treatment. The ’process 
involves reducing the repelling charges between colloidal particles in order to destabilize the 
particulates and assist in their aggregation. To improve the performance of a coagulant, it is necessary 
to include a slow mixing step. Various chemicals have been used as coagulants, including 
polyelectrolytes and polymers. Coagulants can be cationic, anionic, or nonionic. 

A. 1.15 PreciDitation 
Precipitation is the removal of metals and other components from wastewater by chemical addition and 
adjustment of pH to a point where the various species exhibit minimum solubilities. 

The most commonly used precipitation technique is pH adjustment with alkaline materials’(e.g., 
caustic soda, soda ash, and lime) or sulfides. The insoluble compounds that precipitate can be 
removed from the wastewater by flocculation, clarification, and filtration. Coagulants such as alum, 
ferrous sulfate, or ferric chloride are also used to facilitate metals removal. Precipitation typically 
produces an effluent with 0.1 to 1.0 ppm metals, and the wastewater may require additional treatment 
to meet discharge criteria. Problems are encountered when ammonia levels are high or chelating and 
when complexing agents are present in the wastewater. 

Most of the metals are concentrated in the sludge, and the wastewater is relatively low in heavy metals 
such as zinc, uranium, and thorium. Additional lime or caustic soda treatment is unlikely to be 
effective. Sulfide precipitation may be more effective but still not adequate to meet stringent 
discharge requirements. Sulfide precipitation c h  have some potential environmental problems. A 
sulfide reagent coming into contact with an acidic waste stream can result in the evolution of toxic 
hydrogen sulfide fumes. Another potential problem for processes discharging to enclosed sewes is the 
danger associated with residual levels of sulfide in the wastewater. In addition, all precipitation 
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processes generate a solid sludge, which may be hazardous and must be disposed of properly. 
k i p i t a t i o n  is a proven commercial technology, and the costs for this technique are low. ‘ 0  

I 

A. 1 .16 Reverse Osmosis 
Reverse osmosis (RO) involves diffusion of water through a semipermeable membrane with applied 
pressure. It is a separation process that can retain particles (including dissolved species) as small as 1 
to 10 Angstroms. 

Historically, RO has been associated with removal of salts and inorganic compounds from brackish 
water. Unlike water, salts and other contaminants cannot pass through the semipermeable membrane 
and are concentrated. The degree of concentration depends on the pressures on the membrane. 
Membranes can foul, reducing treatment rate. This situation occurs if the solubility limit of any of the 
salt species in wastewater is exceeded: chemical reagents known as sequestrants can be added to 
reduce this effect. 

RO might be used to concentrate the salts in the wastewater. Calcium sulfate fouling can be a 
problem in treating most of the Feed Materials Production Center (FMPC) wastewaters. RO will not 
reduce the hazards associated with the salts but will facilitate their subsequent treatment and disposal. 
Adverse environmental effects should not result from this process. RO can be implemented with 
commercially available process equipment; costs are moderate compared to other wastewater treatment 
processes. 

A.1.17 Shallow Soil Mixing 
Shallow soil mixing (SSM) is a method of mixing soils or sludges with dry or fluid treatment 
chemicals to produce a solidified or stabilized end product. SSM is designed to provide in situ mixing 
of ponds, pits, and lagoons to a depth of 30 feet or more using a crane-mounted mixing system. The 
mixing head is enclosed in a bottom-opened cylinder that allows a closed system for the mixing of 
waste and treatment chemicals. As the mixing head blades pass in an up-and-down motion through 
the waste, a negative pressure is maintained on the cylinder headspace to pull any vapors or dust to an 
air treatment system. 

. 

The SSM system has the advantages of a negative head pressure, treatment of any off-gases and/or 
dust, waste treatment by stabilization chemicals that can be correctly proportioned during mixing 
operations, and operable to mixing depths of 30 feet or more. Therefore, SSM will be retained as a 
viable technology. 

. 
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A. 1.18 Soil-Bentonite Slurry Walls (Containment Bamer) 
Slurry walls are the most commonly used subsurface barriers. Slurry walls are constructed in a 
vertical trench that is excavated under a slurry. The slurry (which is usually a mixture of bentonite 
and water) assists in shoring the trench to prevent collapse and forms a filter cake on the trench walls 
that prevents fluid loss to sumunding ground. 

Backfiiing, performed with soil materials mixed with a bentonite and water slurry, results in this type 
of slurry wall. For on-site slurry preparation to be effective, the work area should be located adjacent 
to the slurry-wall installation site. 

For slurry walls to be effective it is necessary to use them in conjunction with a suitable cap. The 
slurry wall should extend to the least permeable underlying layer and go to a predetermined design 
depth below the bottom of the waste. A detailed p+esign investigation characterizing the subsurface 
conditions and materials is required. Permeabilities of the subsurface layer (to which the slurry wall 
extends) and the soil-bentonite wall are critical elements in the design. The issue of wastdwall 
compatibility should be addressed early in the design by permeability testing of the proposed backfill 
mixture with actual site leachate or groundwater. Based on the investigation results, suitable design 
and support activities can be recommended. 

Sluny walls can also be placed upgradient from the waste and can divert groundwater away from 
waste, minimizing leachate production. 

A. 1.19 Solidification and Stabilization of Radioactive Materials 
Radioactive waste forms are defined as Class A, Class B, and Class C by 1OCFR61.55. The 
solidification process applies to Class A. The stabilization process is applicable to Class A, B, and C. 
Solidified Class A waste p d u c t s  are free-standing monoliths and have no more than 0.50 percent of 
the waste volume as free liquids. Stabilized Class B and C wastes must meet American Society for 
Testing and Materials standards for compressive strength, exposure to radiation fields, biodegradation, 
and leaching, as stated in the US. Nuclear Regulatory Commission Technical Position on Waste Form. 

- -  0 

Although there is a difference between solidification and stabilization, this discussion will treat them 
the same. Solidification may be necessary for preparation for disposal to reduce liquid volumes to 
acceptable levels and to provide structural integrity to prevent slumping, subsidence, and collapse or 
other failure when disposed. A number of different solidification agents are available including 
portland cement, limestone. fly ash, gypsum, absorbents, resins, and polymers. Laboratory testing will 
be required to determine the proper solidification formula. 

. 
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A. 1.20 Surchanzing (Overburdenin& 
This technology typically induces densification and subsidence in incompetent soils by mounding or 
overburdening the area of treatment with large fill soil quantities for a long period of time. After the 
compaction goal is achieved, the soil overburden may be removed and discarded or used for 
surcharging another area (termed "rotating surcharge technique"). 

This technology is one of the simplest and least expensive methods for large area ueatment. This 
method can be used most effectively in free-draining soils and also can be readily applied to fine- 
grained and cohesive soils by installation of sand drains. collection trenches and sumps, or wick drains 
to decrease the waste consolidation time. 

If drains were installed, they would provide a pathway for contaminated pore water to the fill surface. 
Pore water would then be collected and treated, which could create the potential for worker exposure 
to contamination. 

If the drains were not used, the surcharge would force the contaminated pore water into the 
surrounding soil and confining basin subsoils, leading to a possible, slight rise in monitored 
contaminants for a short period of time. In either case, the surcharge would produce an adequately 
compacted waste/soil matrix for closure-cap-bearing purposes. 

After treatment, the surcharge would be removed to design-specified elevations, and a RCRA-type cap 
constructed in conjunction with required groundwater control measures to provide an environmentally 
secure permanent waste disposal unit. 

A. 1.2 1 Vitrification 
Vitrification converts contaminated solids into a glass (amorphous) and crystalline mineral matrix that 
has mechanical and chemical durability properties similar to granite. Vitrification, at melting 
temperatures between 1 loo" and 160O0C, will destmy organics and fix metals into the nonleachable 
solidified melt. In vitrification the waste mixture must have sufficient mineral content to form the 
glassy/crystalline matrix. If the waste is low in silica or alumina compounds. they may be added in 
the form of sand or soil. 

Glass melting equipment (both continuous and batch) and in situ techniques can be used to vitrify 
wastes. Conventional equipment, including "cold cap" and "drop tube electm" melters, have been 
studied for vitrifying radioactive waste. Batch (in can) melting of radioactive waste has been studied. 
A stirred tank melter has also been proposed but not extensively studied. Gas-fired melters are not 
appropriate because of air pollutant emission control requirements. 

r 
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The cold cap, drop tube, and stirred-tank melters would be fed a mix of waste, sand, and fluxing 
agents and would produce a glass melt to be "pulled" off. This melt could be cast as blocks or frit 
and would resemble bottle glass. This product could be entombed or buried as required for final 
disposal. 

a 

For in situ vitrification, the contaminated waste is not excavated but is vitrified in place. The energy 
required to heat and melt the waste is supplied by applying electric current to elecvodes buried in the 
waste. Because the molten waste is conductive, it is heated by its own resistance (joule heating). For 
this process to be costeffective, the depth of contamination must be at least six feet. Large sites can 
be mated by successive viuification of adjacent blocks or zones. Another modified in situ approach 
that may have a wider application is placing the contaminated waste from a site in a pit or an 
aboveground mound and then vitrifying it. This allows mixing with other wastes and addition of sand 
or soil to improve the melting characteristics. 

Any vitrification process would produce off-gas containing steam, products from combustion of any 
organics, and some paniculates. Some metals may be volatilized. but these emissions should be lower 
than with other thermal techniques. This off-gas from any vitrification process must be collected and 
mated. 

A. 1.22 Waste SemPation 
Waste segregation is a process that separates and isolates the different components making up a waste 
stream. Waste segregation as applied at FMPC will be accomplished by using the differences in 
physical characteristics within the waste streams. 

Waste segregation would be used on Operable Unit 2 to separate the metallic material, wood, and 
other debris from the other wastes contained in Operable Unit 2 waste units: Magnetic surveys were 
taken to identify metallic objects within the Operable Unit 2 waste units. This step was taken so that 
test borings could take place without disturbing the metals. Wood fragments were encountered in 
some of the test borings, indicating that wood materials had been buried. Technologies for waste 
segregation include magnetic sorting, manual sorting, and screening/sizing; 

Magnetic sorting - This method would further identify areas of ferrous materials within the pits. 
As cover material is removed, visual inspection could be made to determine the type of material 
present and the best method for handling and sorting. As cover materials were removed, can! 
would be taken to avoid puncturing drums or other containers. Recovered drums or containers 
would be isolated and sampled to determine RCRA constituents and radioactivity. 

Manual sorting - This method involves the "hands-on" separation-of the different physical types 
of waste material. As metals or other types of debris that are different from the majority waste 0 
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forms are encountered, they would be evaluated and removed by the safest method. Special 
cleaning and decontamination procedures would be necessary for large debris before its disposal. 

ScreeningBizing - This method involves physical separation of materials by a series of 
screens sized to retain particles of a desired size range while allowing smaller particles and liquid 
to pass through the screen surface. This method would separate materials by size only. The 
screen can either be moving or fixed. The more widely used moving screens can be vibrating, 
revolving, or gyrating, with vibrating being the most common and most efficient. Fixed screens 
are usually inclined and used for separating larger materials. 

a 

A.1.23 Waste Dismsal Off Site 
After treatment, the FMPC waste can be transported to an approved waste disposal facility for 
permanent disposal. As a condition of disposal, no untreated wet, raw waste, or free liquids will be 
accepted for transport. Bulk and/or containerized wastes may be transported as follows: 

Dry Oaving a moisture content less than 15 percent by dry waste weight) 
Pumpable, self-leveling, setable grouvwaste mix 

The FMPC can readily accommodate rail transport by use of existing on-property track spurs. Rail 
transport offers many advantages over trucking, including: 

Low cost per waste tomi l e  transported 
9 Transport safety 

Ability to haul large tonnages at one time, which could lessen the potential public exposure 

- 0 

A possibility exists that the approved waste site may not have an available rail spur. However, a spur 
could be built. Rail transport with the existing syste-m could provide an estimated shipment rate of 90 
tons of waste per car with 90 cars per train. 

Truck transport can provide portal-to-portal service with the road system available between FMPC and 
the approved waste site. The main disadvantage of truck transport is the near-FMPC public roadways. 
These two-lane rural roads are heavily traveled with considerable unconmlled cross traffic and 
regional access/egress commuter M c .  

A major consideration for any off-site disposal technology may be resistance from local groups. 
While considerable local opposition should be expected, the mass transportation required to implement 
off-site disposal could be challenged in numerous local political jurisdictions along the transport route, 
creating unacceptable site cleanup delays. 
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B.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

The development of applicable or relevant and appropriate requirements (ARARs) is in a transitional 
phase and this appendix represents an early stage of that development. This appendix is intended to 
provide a global overview of these guirements, which have been submitted to the U.S. 
Environmental Protection Agency (EPA) in greater detail in a separate transmittal. 

In keeping with the requirements of the Section 120 Consent Agreement, this document has been 
prepared in such a manner as to avoid making ARAR determinations. 

B.l INTRODUCI'ION 
The U.S. Depamnent of Energy (DOE) must generally comply with all provisions of federal environ- 
mental statutes and regulations, as well as all applicable state and local requirements. In performing 
the Remedial Investigation/Feasibility Study (RI/FS) and subsequent remedial actions for Operable 
Unit 2 within the Comprehensive Environmental Response, Compensation, and Liability Act/Superfund 
Amendments and Reauthorization Act of 1986DIational Contingency Plan (CERCLA/SARA/NCP) 
framework, the Feed Materials Production Center (FMPC) is required to comply with all applicable or 
relevant and appropriate requirements. The purpose of this appendix is to list potential ARARs and/or 
their sources. 

Applicable requirements are those federal and state regulatory requirements that directly and fully 
address or regulate the hazardous substance, pollutant, contaminant, action being taken, or other 
circumstance at a CERCLA site. Examples of federal statutes specifically cited in CERCLA from 
which requirements may apply include the Resource Conservation and Recovery Act (RCRA), the 
Toxic Substances Control Act (TSCA), the Safe Drinking Water Act (SDWA), the Clean Air Act 
(CAA), the Clean Water Act (CWA), and the Marine Protection Research and Sanctuaries Act 
(MPRSA). Relevant and appropriate requirements are those federal and state human health and 
environmental regulatory requirements that address problems or situations sufficiently similar to those 
encountered at CERCLA sites and are appropriate to the circumstances of release or threatened release, 
so that their uses are well-suited to the particular site. In such cases, application of these requirements 
would be relevant and appropriate although not mandated by law. Relevant and appropriate 
requirements are intended to carry the same weight as applicable requirements. 

B.2 POTENTIAL ARARs FOR OPERABLE UNIT 2 
In accordance with current EPA guidance, ARARs are to be progressively developed and applied on a 

site-specific basis as the RUFS proceeds. The initial step in the process entails the listing of all 
potential ARARs for the remedial action process at the subject site. A comprehensive listing of 
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potential ARARS for all of the operable units for the FMPC was completed as part of the Feasibility 
Study Work Plan. The potential ARARs for the FMPC were categorized into the following EPA- 
recommended classifications: 

Chemical-Suecific ARAFb - Usually health- or risk-based numerical values or methodologies 
that, when applied to site-specific conditions, result in the establishment of numerical values for 
each chemical of concern. These values establish the acceptable amount or concentration of a 
chemical that may be found in or discharged to the environment. 

Location-SDecific ARARs - Restrictions placed on the concentration of a chemical or the 
conduct of activities solely because they occur in special locations. 

Action-SDecific ARARs - Usually technology- or activity-based requirements or limitations on 
actions taken with respect to waste management and site cleanup. 

A brief discussion of each of the primary federal and state of Ohio ARARs, along with pertinent 
agency-issued criteria, advisories, and guidance is given below. A summary listing of potential 
ARARs is found at the end of this appendix in Table B-1. 

Federal ARARs 
Federal ARARs and other criteria, advisories, or guidelines from specific laws include the following: 

. Safe Drinking Water Act (42USC3OOf. et seq. and 40CFR141 to 149) - Establishes maximum 
contaminant levels (MCLs) that are enforceable standards for chemicals in public drinking water 
supplies. They not only consider health factors but also the economic and technical feasibility 
of removing a contaminant from a water supply system. EPA has recently proposed MCL goals 
(MCLGs) for several organic and inorganic compounds in drinking water. MCLGs are 
nonenforceable guidelines that do not consider the technical feasibility of contaminant removal. 
The SDWA also authorizes the following programs: 

- The Underground Injection Control Program 
- The Sole-Source Aquifer Program 
- The Wellhead Protection Program 

0 

Toxic Substances Control Act (15USC2601, et sa. and 40CFR702 to 799) - Regulates the use 
and disposal of polychlorinated biphenyls (PCBs) and asbestos. 

. Resource Conservation and Recovery Act/Solid Waste (4OCFR240-257) - Establishes the criteria 
and standards for identification, management, and disposal of solid waste. 

Resource Conservation and Recovery Act (42USC6901. et sea. as amended and 4003260  to 
279) - Establishes the criteria and standards for identification, management, and disposal of 
hazardous waste. 

B-3 8 %  
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Federal Water Pollution Control Act. as amended bv the Clean Water Act (33USC1251, et sea. 
and 4ocFRlO4 to 140) - Governs' point-source discharges through the National Pollutant 
Discharge Elimination System (NPDES), dredge and fill activities which may degrade or disturb 
wetlands or other aquatic habitats, and oil or hazardous substance spills to waters of the United 
States. 

Ambient Water Oualitv Criteria (AWOQ - Criteria for 64 chemicals were established in 1980, 
pursuant to Section 3O4(a)(l) of the CWA. AWQC are available for the protection of human 
health from exposure to chemicals in drinking water and ingestion of aquatic biota, and for the 
protection of fresh-water and salt-water aquatic life. 

Renulation of Activities Affecting Waters of the U.S. (33CFR32O.m 329) - U.S. Army Corps of 
Engineers regulations that are applicable to wetlands and navigable waters. 

Endangered SDecies Act of 1978 (16USC1531, et sea.) - Provides for consideration of the 
impacts of remedial actions on endangered and threatened species. 

Fish and Wildlife Coordination Act (16USC661, et sea. and 40CFR6.302) - Provides for 
consideration of the impacts on wetlands and protected habitats. 

Fish and Wildlife Improvement Act of 1978 (16USC742a) - Provides for consideration of the 
impacts on wetlands and protected habitats. 

Clean Air Act (42USC4701, et sw'. and 40CFR61. Subparts H and 0)) - Through the National 
Ambient Air Quality Standards it identifies primary and secondary standards for six "criteria" 
pollutants, and through the National Emission Standards for Radionuclides Emissions from DOE 
facilities, it provides annual exposure limits from air emissions from DOE facilities. 

a 
EPA Regulations for Health and Environmental Protection Standards for Uranium and Thorium 
Mill Tailings (4-192) - Applies to the control of residual radioactive material at designated 
processing or repository sites under Section 108 of the Uranium Mill Tailings Radiation Control 
Act (UMTRA) of 1978 and to restoration of such sites following any use of subsurface minerals 
under Section 104(h) of the above-referenced act. 

NRC Regulations for Standards for Protection against Radiation (lOCFR20) - Establishes 
standards for protection against radiation hazards arising out of activities under licenses issued 
by the U.S. Nuclear Regulatory Commission (N'RC) and issued pursuant to the Atomic Energy 
Act of 1954, as amended, and the Energy Reorganization Act of 1974. 

NRC Criteria Relating to the ODeration of Uranium Mills and the Disposition of Tailings or 
Wastes Produced bv the Extraction or Concentration of Source Material From Ores Processed 
Primarilv for Their Source Material Content (1OCFR40, AuDendix A) - Establishes technical and 
long-term site surveillance criteria relating to siting, operation, decontamination, 
decommissioning, and reclamation of mills and tailings or waste systems and sites at which such 
mills and systems are located. 

The Atomic Energv Act of 1954 (42USC2011'. as amended) - Authorizes the conduct of atomic 
energy activities, 
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Licensing Reauirements for Land Dismsal of Radioactive Waste (locFR61) - Establishes 
procedures and criteria for the land disposal of radioactive wastes. 

State of Ohio ARARs 
State of Ohio ARARs and other criteria, advisories, or guidance include the authority of the Ohio 
Environmental Protection Agency (OEPA) to manage federal environmental programs. OEPA shares 
several responsibilities with other Ohio agencies including the Ohio Department of Health (ODH), the 
Ohio Depamnent of Natural Resources (ODNR), and the Ohio Public Utilities Commission: 

Ohio Water Pollution Control Act (ORC Chapter 61 11) -0EPA has the authority to administer 
all of the federally mandated water discharge programs, including the NPDES programs for all 
source categories (OAC3745-33-01 through 3745-3345). and an effective pretr&tment program 
(OAC3745-3). ORC 61 11 also prohibits pollution of waters of the state. 

Solid and Hazardous Waste Disposal Law (OAC Chapter 3734) - OEPA has developed 
extensive solid and hazardous waste regulations (OAC3745 Chapters 27-70). These programs 
are administered by the Solid and Hazardous Waste Division of OEPA. 

Water Quality Standards (OAC3745-1) - Ohio has developed water quality standards applicable 
to state surface water (OAC3745-1-04), an antidegradation policy (OAC3745- 1-05) and has 
surface water quality criteria for both acute and chronic effects on aquatic organisms as part of 
OAC3745-1-07 in addition to water use criteria for all major surface water bodies. 

Drinking Water Rules - The rules for public drinking water are set fonh by OAC3745-81-01 to 
55,  and includes MCLs. OAC3745-82 sets secondary contaminant standards. 

Water Well Installation - Installation and abandonment of new wells and borings, including 
those intended for human consumption, are. regulated under OAC3745-9 by OEPA and ODNR. 

The Undermound Iniection Well Control Pronram - Approvals for injection wells are required 
from the ODNR and OEPA. The requirements for permits to inject fluids via wells are set forth 
in OAC3745-34. 

Water System - Authority to establish and enforce rules regarding private water systems is 
granted to the ODH under OAC3701. ODH governs plan approvals, procedures, construction, 
and abandonment for private water systems (OAC3701-38). Community and public water 
supply systems are governed and approved by the OEPA under OAC3745-83 to 95. 

Radiation Standards --Standards for protection and handling of equipment and materials 
associated with ionizing radiation are governed by rules set by ODH under OAC3701-38. 

Air Pollution Control (ORC3704. OAC3745-15.OAC3745-17) - Establishes the authority of 
OEPA to regulate and control air pollution within the state under ORC 3704.03. Requires 
person responsible for any air contaminant source to install, employ, maintain, and operate such 
emissions, ambient air quality, meteorological, or other monitoring devices or methods as 
director prescribes. Requires the sampling of emissions at such locations, intervals and in a 

283 
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manner which the director prescribes. Requires the maintenance of records and filing of 
periodic reports with the director on the location, size, and height of emissions outlets, as well' 
as the rate, duration, and composition of emissions. 

Control of Asbestos Emissions (OAC3745-20-05) - Specifies the standards which must be met 
regarding the handling and disposal of asbestos. 

B.3 GUIDANCE TO BE CONSIDERED (TBC) 
Because ARARS may not exist or may not be sufficient to protect human health and the environment 
at a CERCLA site, it is necessary to evaluate nonlegally binding or promulgated criteria, advisories, 
guidance, or policies for protective cleanup levels when determining cleanup requirements or designing 
a remedy. EPA and support agencies may, as appropriate, identify other advisories, criteria, or 
guidance to be considered (TBC) for a particular remediation activity. This TBC category consists of 
advisories, criteria, or guidance that were developed by EPA, other federal agencies, or states that are 
not ARARs. 

The application of the MARS to Operable Unit 2 at the FMPC is complicated by the fact that the 
DOE and radionuclides (particularly uranium) have been exempted from some environmental 
regulations. From a radiological standpoint, DOE has been primarily self-regulating for environmental 
activities and has established its own policies for environmental monitoring, waste disposal, and limits 
of exposure to employees and the public. EPA regulations regarding the handing a d  disposal of 
wastes containing radionuclides are under programs set up by the Uranium Mill Tailings Act and the 
NTK. It should also be noted that DOE orders are not promulgated requirements, but fall into the 
category of TBCs. 

0 

A brief 'discussion of each of the primary federal TBCs presently being considered is given below. 

FEDERAL TBCs 

Health Effects Assessments - Presents toxicity data for specific chemicals for use in public 
health assessments. Also considered applicable are cancer slope factors and referenced doses 
provided in the Human Health Evaluation Manual (EPA 1989). 

Groundwater Protection Strategy - Documents EPA policy to protect groundwater for its highest 
present or potential beneficial use. The strategy designates three categories of groundwater: 

- Class 1 - Special Groundwaters: Waters that are highly vulnerable to contamination and are 
either irreplaceable or ecologically vital sources of drinking water. 

- Class 2 - Current and Potential Sources,of Drinking Water and Waters Having other 
Beneficial Uses: Waters that are currently used or that are potentially available for use. 
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12867 - Class 3 - Groundwater not a Potential Source of Drinking Water and of Limited Beneficial 
Use: Class 3 groundwater units are further subdivided into the following two subclasses: 

a. Subclass 3A includes groundwater units that are highly to intermediately interconnected to 
adjacent groundwater units of a higher class and/or surface waters. They may, as a result, 
be contributing to the degradation of the adjacent waters. They may be managed at a 
similar level as Class 2 groundwaters, depending upon the potential for producing adverse 
effects on the quality of adjacent waters. 

b. Subclass 3B is restricted to groundwater units characterized by a low degree of 
interconnection to adjacent surface waters or other groundwater units of a higher class 
within the Classification Review A m .  These groundwaters are naturally isolated from 
sources of drinking water in such a way that there is little potential for producing adverse 
effects on quality. They have low resource value outside of mining or waste disposal. 

DOE Order for CERCLA Pro~ram (5400.4) (Draft) - Provides direction for DOE to implement a 
CERCLA program. 

DOE Order for Radiation Protection of the Public and the Environment (5400.5) (February 8, 
1990) - Establishes standards and requirements with respect to protection of the public and the 
environment against radiation. 

DOE Order for Hazardous and Radioactive Mixed Waste Management (5480.2) (December 13, 
1982) - Establishes hazardous waste management procedures for facilities operated under 
authority of the Atomic Energy Act of 1954, as amended. 

DOE Order for Environmental Protection; Safety, &d Health Protection Information Rewrtinq 
Reuuirements (5484.1) (Februarv 24, 1981) - Establishes the requirements and procedures for 
reporting and investigating matters of environmental protection, safety, and health protection 
significant to DOE operations. 

DOE Order for Quality Assurance (5700.6B) (September 23, 1986) - Establishes DOE'S quality - 

assuranceprogram. - 

DOE Order for Radioactive Waste Management (5820.2A) (September 26. 1988) - Establishes 
policies and guidelines for the management of radioactive waste and contaminated facilities. 

DOE Plan for Implementing EPA Standards for UMTRA Sites (UMTRA-DOE/AL-1631 
I(Januar~ 1984) - Presents guidance for implementing EPA standards on uranium mill tailing 
remedial action sites. 

DOE Technical Approach Document - Revision I1 ~UMTRA-DOE/AL-050425.0002) (December 
1989) - Presents the technical approach for remediation of uranium mill tailings remedial action 
sites. 

DOE Remedial Action Planning and Diswsal Cell Design (UMTRA-DOE/AL-400503) (January 
- Presents guidance for complying with the proposed 40CFR192 for planning and disposal 

cell design for uranium mill tailings remedial action sites. 
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1165 DOE Proiect Surveillance and Maintenance Plan (UMTRA-DOE/AL-350124) - Presents 
guidance for surveillance and maintenance of uranium mill t a i l i s  remedial action sites. e 
Executive Order 11988 - Presents requirements for federal agencies to protect floodplains. 

Executive Order 11990 - Presents requirements for federal agencies to protect wetlands. 

National Primarv Drinking Water Standards (4OCFR141.50 and 141.51) - Provides proposed 
MCLs and MCLGs which may provide guidance for cleanup remedial actions. 

NRC Remlatorv Guide for Termination of Omrating Licenses for Nuclear Reactors (NRC 
Regulatory Guide 1.86) (June 1974) - Establishes acceptable surface radioactivity contamination 
levels for releases of equipment and facilities for unrestricted use. 

A summary listing of TBCs is found in Table B-1. 

B.4 SUMMARY 
The establishment of final federal and state ARARs  and TBCs for uranium and other constituents 
found in the operable unit for the evaluation of remedial action alternatives for Operable Unit 2 at the 
FMPC will be a progressive, multi-step process involving interactive discussions among DOE, EPA, 
and OEPA. The critical application of the final ARARs will be performed during the detailed analysis 
of alternatives. The A M s ,  in conjunction with the baseline risk assessment, will assist in the 
determination of the cleanup levels required to adequately protect public health and the environment at 
the FMPC. 

B-8 
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TABLE B-1. 

SUMMARY LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND GUIDANCE TO BE CONSIDERED 

Chemical-Specific ARAFts 

Requirement Description 

Resource Conservation and Recovery Act 
(4UCFR260-272) 

Sets standards applicable to hazardous waste 
treatment, storage, and disposal 

RCRA/Solid Waste 
(-40-257) 

Safe Drinking Water Act 
(4ocFR141-149) 
Maximum contaminant levels (MCLs)  

NRC Regulations for Standards for Protection 
. Against Radiation (lOCFR20) 

i 

EPA Regulations for Health and Environmental 
Protection Standards for Uranium and Thorium 
Mill Tailings (4OCFR192) 

Clean Air Act (42USC7401, et sea.) 
a. National Ambient Air Quality Standards 

for six criteria pollutants (4OCFR50) 

- 

b. National Emission Standards for 
Radionuclides Emissions from DOE 
Facilities (4-61 Subpart H) 

NRC Licensing Requirements for Land 
Disposal of radioactive Waste (lOCFR61) 

Ohio Regulations 
a. Air Pollution 

OAC3745-17 
OAC3745-20-05 

Sets standards applicable to solid waste 
treatment, storage, and disposal 

Remedial actions may provide cleanup to the 
MCLs considered, pursuant to SARA Section 
12 1 (d)(2)(A)(ii) 

Establishes doses, levels, and concentrations 
for restricted and unrestricted areas 
( lOcFR20.101- 105) 

Establishes~ cleanup limits for uranium and 
thorium mill tailings in soil and groundwater 

Identifies primary and secondary standards for 
six "criteria pollutants" (i.e., lead, particulates) 

Provides annual limits of 10 mrem/yr (whole 
body) for air emissions (except radon) from 
DOE facilities 

Provides for protection of the general 
population from releases of radioactivity 
( a 5  mredyr) 

Escape, releases, emissions to open air 

Air quality 
Asbestos emissions 
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(Continued) 

Chemical-Specific ARARs 

Reauirement Description 

b. Water Pollution Drinking water rules, sets MCLs 'for chemical 
OAC3745-8 1 and gross alpha, beta and radium-226 and 

radium-228 

OAC3745-3 1 Set requirements fo{ wastewater treatment 
facilities 

OAC3745-1 Water Quality standards, 3745-1-04 sets those 
criteria that are applicable to all waters, 3745- 
01-05 sets forth the antidegradation policy for 
state waters, 3745-01-07 presents specific 
surface water quality criteria for both acute and 
chronic effects on aquatic organisms, 3745-01- 
21 describes use designations for the Great 
Miami River, 3745-1-32(~)(9) sets-standards 
for radioactive materials in receiving waters of 
the Ohio River 

. 

c. Radiation Protection 
OAC3701-38 

m 
O W U 2  T~kIl/u/AppB.l/Rcv. UM-06-91 

Ohio Radiation Protection Standards provide 
concentration limits for discharge of 
radioactive materials into air or water in 
unrestricted areas 

B-10 
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FMPC-0212-6 FINAL 
April 18. 1991 

TABLE B-1. 
(Continued) 

Location-Specific ARARs 

Requirement . Description 

Rivers and Harbors Act of 1899 (33CFR320 to 
327) Miami River 

Ohio Location Standards (OAC3745-27-07) 

Remedial alternatives may effect the Great 

Govern the location of solid waste disposal 
facilities with respect to floodplains 

Govern the location of hazardous waste 
mament, storage, or disposal with respect to 

- 
Ohio Location Standards (OAC3745-54- 18) 

floodplains 

Regulations of activities affecting waters of the 
U.S. (33CFR320 to 329) 

Corps of Engineers (U.S. Army) regulations 
apply to both wetlands and navigable waters 
(33CFR320-329). and for Ohio (OAC3745-32) 
waters 

Provides for coordination of the impacts on 
wetlands and protected habitats 

Fish and Wildlife Coordination Act 
(-6.302) 

a 

a 289 
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FMPC-0212-6 ma 
April 18. 1991 

TABLE B-1. 
(Continued) 

, Action-Specific ARARs 

Requirements Description 

Resource Conselvation and Recovery Act 
(4OCFR260-272) 

RCRNSolid Waste 
(4ocFR240.257) 

Clean Water Act 
Ambient Water Quality Criteria 
(4ocFR104-140) 

NRC Licensing Requirements for Land 
Disposal of Radioactive Waste (lOCFR61) 

Sets standards applicable to hazardous waste 
treatment, storage, and disposal 

Sets standards applicable to solid waste 
treatment, storage, and disposal 

Alternatives include discharge to surface waters 

Provides criteria for siting. decontamination, 
decommissioning, and disposition of uranium 
tailings and wastes (Appendix A) 

NRC Regulations for Licensing of Source 
Material (lOcFR40) 

Provides requirements for siting, design, 
operation, closure, and control after closure for 0 radioactive waste disposal facilities 

EPA Regulations for Health and Environmental 
hDtection Standards for Uranium and Thorium 
Mill Tailings (-192) processing sites 

. Provides standards for control of residual 
radioactive materials from inactive uranium - 

Ohio General Radiation Protection 
Standards (OAC3701 to 70) 

Ohio Radiation Protection Standards 
(OAC3701-38) 

Air Pollution Nuisances Prohibited 
(OAC3745- 15-07) 
(OAC3704.03@)) 

Applies to al l  facilities that receive, possess, 
use, store, transfer, etc., any source of radiation 

Applies to all facilities that receive, possess, 
use, store, transfer, etc., any source of radiation 

Prohibits air emissions that could be 
constituted as a publk nuisance 

Ohio Air Pollution Rules 
(3745-21-05) 
(3745-21-07) 

Nondegradation policy 
Control of emissions of organic materials from 
.stationary sources 

Abandonment of Test Holes and Wells 
(OAC3745-9- 10) borings and wells 

Solid Waste Disposal Facility Requirements 

Regulates installation and abandonment of 

290 Sets requirements for solid non-hazardous 
waste treatment and disposal facility design 

0 
(OAC3745-27) 
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FMPC-02124 FINAL 
April 18. 1991 . 

TABLE B-1. 
(Continued) 

TBCS 

Requirements Description 

Executive Order 11988, Floodplain 
Management 

Provides considerations for protection of 
wetlands 

Executive Order 11990, Protection of 
Wetlands . 

Sets requirements for management of 
radioactive wastes at DOE facilities 

Radioactive Waste Management 
(DOE Order 5820.2A) 

Sets requirements for protection of the public . 

and the environment from radioactive materials 
at DOE facilities 

Radiation Protection of the Public and the 
Environment (DOE Order 5400.5) 

Provides direction for DOE to implement a 
CERCLA program 

CERCLA Program (DOE Order 5400.4) (Draft) Establishes hazardous waste management 
procedures for facilities operated under 
authority of the Atomic Energy Act of 1954, as 
amended 

Hazardous and Radioactive Mixed Waste 
Management (DOE Order 5480.2) (December 
13, 1982) 

Presents guidance for implementing EPA 
standards on uranium mill tailings remedial 
action sites 

Plan for Implementing EPA Standards for 
UMTRA Sites (UMTRA-DOE/AL- 163) 

Presents the technical approach used by DOE 
for remediation of uranium mill tailings 
remedial action sites 

Technical Approach Document (UMTRA- 
DOE/& 050425) 

Presents guidance for complying with 
40CFR192 for planning and disposal cell 
design for uranium mill tailings remedial action 
sites 

Remedial Action Planning and Disposal Cell 
Design (Uh4TRA-DO4AL 400503) 

Presents guidance for surveillance and 
maintenance of uranium mill tailings remedial 
action sites 

Project Surveillance and Maintenance Plan 
(UMTRA-DOE/& 35012) 

Provides considerations for management of 
floodplain areas 

ORxlU2 Ta&ll/u/App-B.lIRcv. *Ob91 B-13 



TABLE B-1. 
(Continued) 

FMPC-0212-6 FINAL 
April 18. 1991 

TBCS 

RequiRfIlents - Description 

Minimum Technology Guidance for Final 
Covers on Hazardous Waste Landfills and 
Surface Impoundments @PA) 

Pments guidance for covers of hazardous 
waste landfills and surface impoundments 

Safe Drinking Water Act 
(4OCFR141-149; Section 1412(b)) 

Pments guidance for groundwater cleanup 

a. Proposed maximum contaminant levels 
b. MCLGs 

Residual Radioactive Material as Surface 
Contamination (USNRC Regulatory Guide 
1.86) for unrestricted use 

Provides surface contamination guidelines for 
release of equipment and building components 

Chemical Reference Dose Guidance (USEPA 
Health Effects Assessment Summary Tables) 

Chemicals in Drinking Water 
(4OCFR14 1.50-141.57) 

Provides chemical dose guidance intended to 
be protective of human health 

Sets MCLGs for potential chemicals of concern 
in community water systems 

(OAC3745-81-11) 
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OPERABLE UNIT 2 - SANITARY LANDFILL CHARACTERISTICS 

Item 
No. Description 

Quantities (Approximate) 
and Units 

Referencesa and/or 
Comments 

1. 

2. 

3. 

4. 
I 

5.  

6. 

1u 

rfa. 
7. 

Contents: Nonburnable, nonradioactive 
sanitary wastes generated on property 
(20 yd3/wk), double-bagged and 
bulk quantities of nonradioactive 
asbestos, radioactive contaminated 
construction rubble and soils. 

Surface, Water 

Data from geotechnical evaluation 

(a) Specific gravity 
(b) Moisture contentb 
(c) Maximum dry density 

Material consistency 

Radioactive materials 
Uranium-238 , 

Uranium-235 
Uranium-234 
Plutonium-238 

Volatile Inorganics 
Arsenic (As) 
Mercury (Hg) 

42,300 ft? 
(1 acre) the area. 

A soil cover exists over 

Volume of waste 
16,000 to 18,000 
Yd3 

References 1 and 2 
5 full cells and an area 
adjacent to the cells used to 
dispose of waste. 

None 

Reference 3 . 

2.57 to 2.58 
17.8% ' 

100.2 to 114 ft3 

52 to 60% of particles 
smaller than 74 pm 

Reference 2 
Per ASTMD'422, silt-sized 
particles are defined in 5 
to 74 pm range 

12 to 35 pCi/g 
0.4 to 1.4 pCi/g 
4.9 to 28.0 pCi/g 
0.1 pCi/g 

3.28 to 6.69 mg/kg 
0.14 to 0.20 mg/kg 

All other radionuclide 
concentrations were below 
background levels. 

(References 1 and 2) w 
b d  

Detected quantities of arsenic a 
and mercury are below available dl 
background levels. (References 1 
and 2) 



0 
OPERABLE UNIT 2 - SANITARY LANDFILL CHARACTERISTICS 

Item Quantities (Approximate) References' and/or 
No. Description and Units Comments 

8. Organics References 1 and 2 
PCBs (Aroclors 1242, 

1248, and 1254) 
2-Methylnaphthalene 66 to 11,000 pg/kg 

78 to 1600 pgkg 

Xylenes (volatile) 320 

9. 

10. 

HSL Volatiles , 
Acetone 
2-Butanone 
Ethyl Benzene 
Methylene Chloride 
Tetrachloroethene 
Toluene 
Chloroform 
1 , 1 , 1 Trichlomethane 

HSL Semivolatiles 
Chrysene 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene ' 

Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1.2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
bis(2-ethylhexy1)phthalate 
Butyl benzylphthalate 

170 to 4,600 pg/kg 
1,300 to 28,000 pg/kg 
85 to 2,800 pgkg ' 

130 to 5,100 pg/kg 

98 to 6,700 pg/kg 
110 to 6,000 pg/kg 

' 84 to 4,900 pgkg 
560 to 2,100 p e g  
330 to 450 pgkg 
1,400 to 2,500 pg/kg 
81 to 5,700 pgkg 
2,700 to 19,000 pg/kg 
320 to 330 p a g  
240 to 6,300 pgkg 
49 to 150 pgkg 
320 Pgkg 

100 to 7,000 pg/kg 

References 1 and 2 



OPERABLE UNIT 2 - SANITARY LANDFILL CHARACTERISTICS 

Item 
No. Description 

Quantities (Approximate) 
and Units 

References" and/or 
Comments 

10. HSL Semivolatiles (continued) 
I 

11. 

Dibemfuran 
2.4-Dimethylphenol 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
2-Methylphenol 
4-Methylphenol 
N-nitmsodiphenylam 
Phenol 

HSL Inorganics 
Cadmium 
Nickel 
Zinc 

ne 

620 to 1,900 pg/kg 
240 Pgncg 
55 to 330 pg/kg 
300 to 350 pg/kg 
96 vg/kg 
360 PgnCS 

310 P f m  
67 

All other inorganic 
concencrations were below 
background levels. 
(References 1 and 2) 

1.92 to 5.33 m a g  
12.73 to 42.35 mg/kg 
39.61 to 166:7 mg/kg 

a References: 

1. Weston. Roy F.. November 1987b. "Characterization Investigation Study Volume 2: Chemical and Radiological Analyses of the Waste Storage Pits." 
US. Dept of Energy Feed Materials Production Center, Fernald OH, prepared for Westinghouse Materials Co. of Ohio, Cincinnati, OH. 

2. U.S. Dept of Energy, 1988b. "FMPC Sampling and Analysis Report" 2 Vols.. Draft, DOE. Oak Ridge Operations Office. Oak Ridge, TN. 

3. Weston, Roy F.. March 1988. "Geotechnical Evaluation of Material Properties of Waste Pit Materials at the Feed Materials Reduction Center, Fernald. Ohio." p r e p d  for 
Westinghouse Materials Co. of Ohio, Cincinnati. OH. I 

By percent of,total dry weight 

American Society for Testing Materials 



0 TAR c1! C-2 

OPERABLE UNIT 2 - NORTH AND SOUTH LIME SLUDGE POND CHARACTERISTICS 

Item 
No. Description 

Quantities (Approximate) 
and Units 

References' and/or 
Comments 

1. Area: Approximate dimensions in ft 
150 x 250 x 11.5 deep (South Pond) 
150 x 250 x 5 to 7 deep (North Pond) 

~ 29,600 ff (South Pond) 
28,000 ff (North Pond) 

2. ' Contents: Spent lime, lime-alum 5,000 yd' (North Pond) References 1 and 2 
sludge and boiler plant blowdown 11.500 yd' (South Pond) North Pond is appmximately 

90% full. The South Pond was 
reactivated recently and 
currently receives spent lime 
sludge. 

3. 

4. 

5. 

Surface water 

North Pond: Water depth ranging from 
1 t o 7 f t  

South Pond 

Data from geotechnical evaluation 

Specific gravity 
Moisture contentb 
Maximum dry density 

Material consistency: 
Nonplastic silty-clayey type material 

150,000 gal. (maximum) 

None ' 

Reference 3 

2.33 to 2.49 
38.8 to 134% 
72.8 lbs/ft3 

94 to 99% of particles smaller 
than 74 pn 

Per ASTM'422, silt-sized 
particles are defined in the 
5 - 74 pn range. 

10.5 to 16.7% of particles 
smaller than 5 pm 

Per ASTMD422, this size 
designation defines the 
beginning of clay and colloid 
particle range. 



TABLE C-2 ( t ontinued) 

OPERABLE UNIT 2 - NORTH AND SOUTH LIME SLUDGE POND CHARACTERISTICS 

Quanti ties (Approximate) References" and/or Item 
No. Description and Units Comments 

6. Radioactive materials , 

North Pond 
Strontium-90 2.20 pci/g 

Uranium-235 0.1 to 0.2 pCVg 

Thorium-230 0.5 to 20.0 pCi/g 
Uranium-234 2.1 to 2.5 pCiig 

Uranium-238 2.4 to 7.6 pCi/g 

All other radionuclide 
concentrations were below 
background levels. 
(References 1 and 2) 

South Pond 
Thorium-230 
Uranium-234 
Uranium-235 
Uranium-238 

0.9 to 7.0 pCi/g 
1.8 to 3.1 pCi/g 
0.1 to 0.3 pCi/g 
2.2 to 2.8 pCi/g 

References 1 and 2 
North Pond Only. South Pond 
data indicates no As and Hg 
present. 

7. Volatile Inorganics 
Arsenic (As) 
Mercury (Hg) 

6.3 to 16.0 mgkg 
.0.30 mgkg 

8. Organics 
North Pond 

Chlordane 
PCBs (Aroclor 1248) 

References 1 and 2 

References 1 and 2 9. HSL Volatiles 
North Pond 

Acetone 20 to 150 pgkg 
Carbon disulfide 7 to 9 Pgkg 

w 1.1 4chloroethane 30 Pgkg 

Toluene 20 ClgJcg 

CD Methylene Chloride 21 to 26 p e g  
63 1.1 ,2-Trichloro- 1,2,2-Tnfluoroethane 50 to 81 pgJcg 



0 TABLE C-2 ( @ ntinued) 

OPERABLE UNIT 2 - NORTH AND SOUTH LIME SLUDGE POND CHARACTERISTICS 

Item 
No. Description 

Quantities (Approximate) 
and Units 

References' and/or 
Comments 

9. 

10. 

HSL Volatiles (continued) 
South Pond 

Acetone 
2-Butanone 
Methylene Chloride 
Chloroform 
1.1.1-Trichlomethane 

HSL Semivolatiles 
North Pond 

bis( 2-ethylhexy1)phthalate 
Butyl Benzyl Phthalate 
Di-n-butyl Phthalate 
Phenol 2 

References 1 and 2 . 

100 to 310 p@g 
370 to 2,800 p@g 
89 to 330 p@g 
61 P@g 

South Pond 
Benzoic Acid 1 0  P@g 
bis( 2-ethylhexy1)phthalate 
Di-n-butyl Phthalate 
Phenol 89 P@g 

230 to 310 p@g 
47 to 73 p@g 

11. HSL inorganic 
Zinc 38 to 75 m@g 

North Pond Only. AU other 
inorganic concentrations were 
below background levels. 
(References 1 and 2) 

n References: 

1. Weston. Roy F., November 1987b. "Characterization Investigation Study Volume 2 Chemical and Radiolo ical Analyses of the Waste Storage Pits," 
U.S. Dept of Energy Feed Materials Production Center, Fernald. OH, prepared for Westinghouse Ma~erials 80. of Ohio, Cmcinnati. OH. 

2. U.S. Dept of Energy. 1988b. "FMPC Sampling and Analysis Report," 2 Vols., Draft, DOE Oak Ridge Operations Office, Oak Ridge, TN. cd 

a CD rn a 3. Weston. R5y F.. March 1988. "Geotechnical Evaluation of Material Roperties of Waste Pit Materials at the Feed Materials Production Center, Femald, Ohio," prepared for 
Westinghouse Materials Co. of Ohio, Cincinnati, OH. , 

By percent of total dry weight 

American Society for Testing Materials 
< 
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TABLE C-3 

OPERABLE UNIT 2 - ACTIVE FLY ASH PILE CHARACTERISTICS 

Item 
No. Description 

Quantities (Approximate) References‘ and/or 
and Units Comments I 

1. 

2. 

3. 

4. 

5. 

6. 

8 

7. 

8. 

9. 

w 
0 
Q 

Area 

Contents: Fly Ash 

Surface water 

Data from geotechnical evaluation 

Material consistency 

I .  Radioactive materials 
Lead-2 10 
Radium-226 
Thorium-228 
Thonum-230 
Uranium-234 
Uranium-235 , 

Uranium-238 

Volatile Inorganics 

organics 

HSL Volatiles 
Acetone 
2-Butanone 
Chloroform 
Methylene Chloride 
1.1.1-Trichlomthane 
Tol,uene 

93,800 ftz (2.2 acres) 

38,000 yd’ 

None 

None 

4.0 pCi/g 
0.4 to 2.4 pCi/g 
0.1 to 2.2 pCi/g 
0.7 to 52.0 pCi/g 

Reference 3 

No geotechnical information or 
visual classification available. 

All other radionuclide 
concentrations were below 
background levels. 
(References 1 and 2) 
Elevated levels of uranium from 

4.5 to 41.0 w i g  waste oil sprayed 
0.1 to 4.9 pCi/g control. 
2.2 to 253.0 pCi/g 

Analysis not performed References 1 and 2 

Analysis not performed References 1 and 2 

37 to 940 p@g 
29 to 67 p@g 
6 to 11 p e g  
160 to 1,100 pgkg 
19 to 420 p@g 
19 to 89 pg/kg 

for dust I 

References 1 and 2 



TABLE C-3 c ( ontinued) 

I OPERABLE UNIT 2 - ACTIVE FLY ASH PILE CHARACTERISTICS 

Item Quantities (Approximate) References" and/or 
No. Description and Units Comments 

10. HSL Semivolatiles Analysis not performed References'l and 2 

11. HSL Inorganics Analysis not performed References 1 and 2 

a References: 

1. Weston Roy F.. November 1987b. "Characterization Investigation Study Volume 2 Chemical and Radiological Analyses of the Waste Storage Pits," 
' U.S. Dept of Energy Feed Materials Roduction'Center, Fernald, OH, prepared for Westinghouse Materials Co. of Ohio, Cincinnati, OH. 

2. U.S. Dept of Energy, 1988b. "FMPC Sampling and Analysis Report," 2 Vols., Draft, DOE Oak Ridge Operations Office. Oak Ridge, TN. 

3. Weston, Roy F.. March 1988. "Geotechnical Evaluation of Material Properties of Waste Pit Materials at the Feed Materials Roduction Carter. Fmdd.  Ohio." pep& for 
Westinghouse Materials Co. of Ohio, Cincinnati, OH. 



0 TAB@C-4 

OPERABLE UNIT 2 - INACTIVE FLY ASH DISPOSAL AREA 
, 

item Quantities (Approximate) References' and/or 
No. Description and Units Comments 

1. 

2. 

3. 

4. 

5. 

I 

6. 

7. 

0 
(3 
h3 

I 

, Area 

Contents: fly ash and building rubble 

Surface water 

Data from geotechnical evaluation 

Material consistency: High to low plasticity 
clays intennixed with sand-sized particles 
and fly ash. 

Radioactive materials . 
Lead-210 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium-234 
Uranium-235 
Uranium-238 

Volatile Organics 
Arsenic (As) 
Mercury (Hg) 

, 

131,000 ftz (3 acres) 

50,OOO yd3 

None 

None Reference3 , 

2.0 to 5.0 pCi/g 
0.6 to 4.1 pCi/g 
1.7 to 2.0 pCi/g 
0.2 to 2.3 pCi/g 
0.2 to 11 .o wig 
0.1 to 2.6 Wig 
3.7 to 48.0 pCi/g 
0.2 to 2.2 p c i g  
6.6 to 50.0 pCi/g 

5.91 to 10.76 m@g 
0.1 39 to 0.26 mg/kg 

Reference 3 
Visual Classification 

References 1 and 2 
Elevated levels of uranium from 
waste oil sprayed for dust 
control. 

References 1 and 2 
Detected quantities of arsenic 
are below available background 
levels. 



0 
OPERABLE UNIT 2 - INACTIVE FLY ASH DISPOSAL AREA 

I tern Quantities (Approximate) References' and/or 
No. Description and Units comments 

8. Organics 
PCBs (Amlors 1242, 1254, and 1260) 

9. HSL Volatiles 

10. . HSL Semivolatiles 

11. 

a References: 

HSL lnorganics 
Cadmium 
Lead 

5.70 pgkg to 290.0 pgkg 

Analyzed for, but not detected 

Analyzed for, but not detected 

References 1 and 2 ' 

References 1 and 2 

References 1 and 2 

All other inorganic 
2.43 to 3.82 mgkg concentrations were below 
13.8 to 56.0 mgkg 1 background concentrations. 

(References 1 and 2) 

1. Weston, Roy F., November 1987b. "Characterization Investigation Study Volume 2: Chemical and Radiological Analyses of the Waste Storage Pits." 
U.S. Dept of Energy Feed Materials Production Center, Fernald, OH, prepared for Westinghouse Materials Co. of Ohio, C m h t i .  OH. 

2. US. Dept of Energy, 1988b. "FMPC Sampling and Analysis Report," 2 Vols.. Draft. DOE Oak Ridge Operations Office, Oak Ridge, TN. 

3. Weston, Roy F.. March 1988. "Geotechnical Evaluation of Material Roperties of Waste Pit Materials at the Feed Materials Production Center, Fernald, Ohio," prepared for 
Westinghouse Materials Co. of Ohio, Cincinnati, OH. 

t 

w 
0 
cI.3 
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OPERABLE UNIT 2 - SOUTHFIELD CHARACTERISTICS 

I tem Quantities (Approximate) References' and/or 
No. DescriDtion and Units Comments 

1. Area 455.000 fP 
(10.4 acres) 

2. Contents: Construction rubble containing 125,000 yd3 
low levels of radioactivity. 

3. Surface Water t None 

4. Data from geotechnical evaluation None Reference 3 

5. Material Consistency: Construction rubble Reference 3 
intermixed with native clay fill Visual Classification 

6. Radioactive Materials 
Lead-210 
Cesium- 137 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thonum-232 
Uranium-234 
Uranium-235 

I Uranium-238 

2.0 to 28 pCi/g 
0.3 pCi/g 
0.4 to 266.0 pCi/g 
0.6 to 10 pCi/g 
0.1 to 129 pCi/g 
0.1 to 1,070 pCi/g 
0.1 to 130 pCi/g 
2.0 to 11.400 pCi/g 
0.09 to 5.8 pCi/g 
2.0 to 8,600 pCi/g 

All other radionuclide 
concentrations were below 
background levels. 
(References 1 and 2) 

7. Volatile Inorganics Detected quantities of Arsenic 
Arsenic (As) 3.7 to 8.1 mgkg are below available background 
Mercury (Hg) 0.121 to 1.22 mgkg levels. 

(References 1, 2, and 4) rn 
0 t d  
0 m 
*a d 



TABLE ce ,Continued) 

OPERABLE UNIT 2 - SOUTHFIELD CHARACTERISTICS 

Item 
No. DescriDtion 

Quantities (Approximate) 
and Units 

References' and/or 
Comments 

8. Organics 
PCBs (Aroclors 1242, 

1254, and 1260) 

References 1,2, and 4 
1.9 to 1100 pgkg 

9. 

'10. 

w 
0 
cn 

HSL Volatiles 
Acetone 
2 - Bu tanone 
Chloroform 
Methylene chloride 
Toluene 

HSL Semivolatiles 
Fluoranthene 
Pyrene 
Phenanthrene 
Benzo(a) anthracene 
Chrysene 
Benzo(b) fluoranthene 
Benzo( a)py rene 
Bis(2-Ethylhexy1)phthalate 

11. HSL Inorganics 
Cadmium 
Cobalt 
Lead , 
Nickel 

Beryllium 
Calcium 
Copper: 
Iron 

/ 

3 to 180pgkg 
4 to 42 pg/kg 
2 to 10 pg/kg 
2 to 280 pg/kg 
1 to 26 pg/kg 

2.12 to 5.15 mgkg 
9.76 to 27.7 m a g  
10.4 to 34 mgkg 
10.2 to 48.3 mgkg 

1.2 to 1.5 mg/kg 
12,100 to 126,000 mg/kg 
9.7 to'24.3 mgkg 
15,900 to 25,900 m@g 

References 1.2, and 4 

I 

*Reference 4 

References 1.2. and 4 
All other inorganic 
concentrations were below 
background concentrations 
(References 1 and 2.) 

Reference 4 
m e s e  inorganic concentrations 
were above background l=3 
concentrations listed in C d  

Reference 5 )  m 
d 



TABLE C-3 I {dontinued) 

c 

OPERABLE UNIT 2 - SOUTHF'IELD CHARACTERISTICS 

Item Quantities (Approximate) References' and/or 
No. Description and Units Comments 

11. HSL Inorganics 
Magnesium 
Manganese 
Zinc 
Potassium 

a References: 

Reference 4 
(These inorganic concentrations 
were above background 
concentrations listed in 
Reference 5 )  

6.000 to 24.800 mgkg 
323 to 823 mg/kg 
41 to 66.3 mgkg 
548 to 866 mgkg 

1. Weston, Roy F.. November 1987b. "Characterization Investigation Study Volume 2: Chemical and Radiological Analyses of the Waste Storage Pits." 
U.S. Dept of Energy Feed Materials Production Center. Fernald, OH, prepared for Westinghouse Materials Co. of Ohio, Cincinnati. OH. 

I 

2. U.S. Dept of Energy, 1988b. "FMPC Sampling and Analysis Report.'' 2 Vols.. Draft, DOE Oak Ridge Operations Office, Oak Ridge. TN. 

3. Weston, Roy F.. March 1988. "Geotechnical Evaluation of Material hoperties of Waste Pit Materials at the Feed Materials Production Center. Fmald, Ohio," prepared for 
Westinghouse Materials Co. of Ohio, Cincinnati, OH. 

4. IT. 1990. Certificate of Analysis. January 9 through 15. Sampling Locations 55906. 55919. 55945. 55959. and 55972 International Technology Corporation. Analytical 
Services, Knoxville. TN. 

5. U.S. Geological Survey Data for the Eastern United States (Shacklette and Boemgen 1984). 
I 

I 

I 


